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OPERATORS SAFETY SUMMARY 



The followtng general safety Information applies to all operators arxl service personnel. Specific warnings and cautions will be 
found throughout the manual where they apply and should be followed in each instance. 

WARNING statements identify conditions or practices which could result In personal injury or loss of life. 

CAUTION statements identify conditions or practices which could result in damage to the equipment or other property. 



GROUND THE INSTRUMENT 

To reduce electrical-shock hazard, the mainframe (oscilloscope) chassis must be property grounded. Refer to the 
mainframe manual for grounding information. 

DO NOT REMOVE INSTRUMENT COVERS 

7b avoid electric-shock hazard, operating persormel must mt remove the protective instrument covers. Compo- 
nent replacement and internal adjustments must be made by qualified service personnel only. 

DO NOT OPERATE IN EXPLOSIVE ATMOSPHERE 

To avoid explosion, do not operate this instrument an explosive atmosphere unless it has been certified for such 
operation. 




PREVENT INSTRUMENT DAMAGE 

To prevent instrument damage, plug-in units should not be installed or removed without first turning off the 
mainframe power. 
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SERVICE SAFETY SUMMARY 

FOR QUALIFIED SERVICE PERSONNEL ONLY 



The following are safety precautions whk^ appear In the service infonrmtion sections of this manual. This Service Safety 
Information is in addition to the Operators Safety Informatioo given previously. 




DO NOT SERVICE ALONE 

Do not attempt internal service or adjustment unless another person, capable of rendering first aid and resuscita- 
tion, is present. 

DISCONNECT INSTRUMENT POWER 

To avoid ^ectrical-shock hazard, disconnect the instrument from the power source before removing protective 
panels, soldering, or replacing components. 




AVOID EXCESSIVE MOISTURE 

Circuit boards and components must be dry before ajoplying power to prevent damage from electrical arcing. 



EXERCISE CARE WHEN SOLDERING 

The Interface and Timing circuit boards are a multilayer type with corviuctive paths laminated between the fey) and 
bottom board layers. All soldering on these boards should be done with care to prevent breaking conrtections to 
the inner conductors. Only experienced maintenarKe personnel should attempt repair of any dreuit board. 



USE PROPER CLEANING AGENTS 

Avoid the use of chemical cleaning agents which mi^t damage the plastics used h this instrument. Use a 
nonresidue type of cleaner, preferably isopropyl alcohol, totally denatured ethyl alcohol, or a fhjorinated solvent 
(i.e., triffuorotrichloroethane), such as Freon TF cleaner or Spray-On 02002. Before using any other type of 
cleaner, consult your Tdttronix Service Center or r^esentative. 

DO NOT USE PIN SOCKETS FOR CONNECTION POINTS 

The spring tension of the pin sockets ensures a good cormection between the circuit board and the pin. This spring 
tension can be destroyed by using the pin sockets as a connecting point for spring-loaded probe tips, alligator 
dips, etc. 
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section 1-7T11A 



SECTION 1 
SPECIFICATION 



Q«n*r«l Information 

The 7T1 1 A Sampling unit Is designed for use in Tektronix 
7000-series osciHoscopes. Several plug-in combinations, in- 
eluding a 7T11A, are shown in Fig. 1-1. A 7S11 must be in 
the compartment to the left of. and adjacent to. the com- 
partment In which the 7T11A is operated. Therefore, two 
TTIlA's are not used In the same mainframe. 



In Rg. 1-1A the 7T11A Is shown in the 'A* Horizonal 
compartment of the oscilloscope. The Vertical Mode and 
Horizontal Mode pushbuttons, providing useful presenta- 
tiorts. are designated for plug-in configuratiorTs A, B and C. 
For the configuration of Fig. 1-1A, four combinations are 
shown. An alternate to the configuration shown in Rg. 1 -2B 
is with the 'LEFT' or *B* or both of these mainframe com- 
partments empty. Plug-in arrangements other than those 
shown in Rg. 1-1 ve possible. 



Rg. 1-2 shows several pkig-in combirtations for three 
compartment oscilloscopes. In these configurations, the 
TTIiAmust be in the Horizontal plug-in compartment and a 
7S11 must be in the Right Vertical compartment. Vertical 
mode pushbuttons addlr>g useful presentations are desig- 
nated for each configuration. 



The 7M1 1 may be used in any available mainframe com- 
partment or operated out of the mainframe. For further in- 
formation, see the Operating Irrstructions section of this 
manual under the heading of Detailed Operabrtg 
Information. 

Inatruintnt Features 

The 7T11A features a wide range of sweep rates using 
real-time and equivalent-time sampling. Concentric switches 
select the sweep range and time position range In different 
combinations for the time/div desired. On equivalent time 
ranges, either sequential or random sampling is available. 
Use of random sampling permits display of the leading edge 
of fast-rise input signals without the use of a signal delay 
line (such as the 7M11)or a pretngger pulse from the signal 
source. 



Internal triggering, or any of three modes of external trig- 
gering can be selected by using the front panel pushbuttons. 
A Schmitt trigger circuit Is used except when HF SYNC is 
selected. With EXT SO fl input selected, the Schmitt circuit 
provides jitter free triggering from input trigger signals from 
DC to 1 GHz. The display is free Of trigger jitter or double 
trlggerirtg, even at low trigger repetition rates or when using 
a square wave as the input trigger signal. A recovery time 
control is not needed. 



Selecting EXT HF SYNC permits using frequencies of 
1 GHz to approximately 12 GHz as the trigger input source. 
With HF SYNC selected, the signal connected to the TRIG 
INPUT connector is routed to a built-in synchronizer, thus 
permitting X band signals to be viewed. 



Excellent sweep linearity is provided wh^ using the 
7T1 1 A. The timing circuitry in the 7T1 1A uses a time mea- 
surement rather than a time programming process for hori- 
zontal sample positioning on all equivalent-time sweep 
rv>ges. During both Random and Sequential operation the 
horizontal position of the dot on the screen is determined by 
measuring the time interval between strobe and trigger. TTiis 
method results in improved timing linearity and a reduction 
in display jitter. The accuracy of sweep timing and linearity 
make it unnecessary, during equivalent time sampling, to 
exclude the sweep start from accuracy specifications. 



Charactaiietica 

The following characteristics apply over an ambient tem- 
perature rar>ge of 0*C to -»-50*C at altitudes up to 15.000 
feet and after a five-minute warmup. providir>g the instru- 
ment was calibrated at a temperature between -i-20*C and 
-l-30*C. During nor>-operation. do not subject the 7T11A to 
altitudes above 50.000 feet or to temperatures below 
-55'C. 
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FIflur* 1<1. Stvml plug-in configurations using ths 7T11A and s 7000— soriss oseiiloseops. 
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Specification — 7T1 1 A 



TABLE 1-1 

ELECTRICAL CHARACTERISTICS 


Charaeteriatle 


Performance Requirement 




SWEEP RATES 


TIMBOiV 

1 


Calibrated from 5ms/div to 10ps/div, selectabie in a 1, 2, 5 sequence, using 
SWEEP RANGE and TIME/DIV controls. 


Equivalent Time 


5 MS/drv to 1 0 ps/div using tiie 50 ms to 50 ns Time Position Ranges. 


Accuracy 


Within 3%. 


Real Time 


5 ms/div to .1 MS/div using the 50 ms to .5 ms Time Position Ranges. 


Accuracy 

On 50 ms TIME POS RNG 


Within 3%, beginning 250 (is after undelayed sweep start. 


On 5 ms TIME POS RNG 


Within 3%, beginning 25 ns after undelayed sweep start. 

1 


On 0.5 ms TIME POS RNG 


Within 3%, beginning 2.5 ms after undelayed sweep start, or after 500 ns from start 
of displayed portion of sweep. Does not include 1 00 ns/div and 200 ns/div positions. 


VARIABLE (TIME/DIV) 
Range 


Extends fastest sweep rate to at least 4 ps/div. Permits Increasing the speed of all 
sweep rates to at least 2.5 times the calibrated speed. 



Plug-in Configuration 



Mainframe Vertical Modes 



(A) 



Left Right Horiz 



7S11 


7S11 


7T11A 




Left Right Horiz 


7— 


7S11 


7T11A 



LEFT 


ALT ! 


ADO 


CHOP 


RIGHT 


B 




B 


B 


B 



(B) 



LEFT 


ALT 


ADD 


CHOP 


RIGHT 










Bi 



•176-? 



Figure 1-2. Plug-In configuretlone ueing the 7T11A and t three-companment 7000— eerlea oecllloscope. 
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Specification— 7T11A 



TABLE 1-1 (eont) 
ELECTRICAL CHARACTERiSTICS 


Charactarittic 


Performance Requirement 




TRIQQERINQ 


Input Resistance 
EXT 50(1 


SO 0 within t0%. 


EXT 1 Mn 


1 MO within 5%. 


EXT HF SYNC 


1 MO within 5%. 


'Slnewave Triggering 
Internal 

Sensitivity Range 
XI Trig Amp 


125 mV to 1 V P-P at vertical input (5 kHz to 500 MHz). 


XI 0 Trig Amp 


12.5 mV to 1 V P-P at vertical Input (5 kHz to 50 MHz). 




•NOTE 

Trigger circuits wiH operate to DC with pulse triggering, except for HF S YNC. 


External 
50 0 Input 

Sensitivity Range 
X1 Trig Amp 


12.5 mV to 2 V (P-P), DC to 1 GHz. 


X10 Trig Amp 

1 


1.25 mV to 2 V (P-P), 1 kHz to 50 MHz. 


Safe Overload 


2 V (DC - 1 - peak AC). 


1 MO Input 

Sensitivity Range 
X1 Trig Amp 


12.5 mV to 2 V (P-P), DC to 100 MHz. 


X10 Trig Amp 


1 .25 mV to 2 V (P-P). 1 kHz to 50 MHz. 


Safe Overload 


100 V DC or 100 V (P-P) to 1 kHz: derated 6 dB/octave above 1 kHz to 5 V (P-P). 


HF SYNC Input 
Sensitivity Range 


10 mV to 500 mV (peak-peak) at 1 GHz: 200 mV to 500 mV (peak-peak) at 
12.4 GHz. 


Safe Overload 


2 V (peak-peak). 


Display Jitter 

50 n and 1 MO Triggering 
Sequential Mode 


10 ps or less at fastest SWEEP RANGE position (fully CCW): 0.4 divisions or less at 
remaining six positions of SWEEP RANGE; measurements made under optimum 
trigger corkfitions. 
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Speelfieation— 7T11 A 



TABLE 1-1 (cont) 
ELECTRICAL CHARACTERISTICS 



Characteristic 


Pertemianee Requirement 




TRIGGERING (cont) 


Random Mode 


30 ps or less at fastest SWEEP RANGE position (fully CCW); one division or less at 
remaining six positions of SWEEP RANGE; measurements made under optimum 
trigger conditior>s. 


HF SYNC 

Random or Sequential Mode 


20 ps or less with a 1 2.4 GHz, 200 mV (peak-peak) signal; measured under optimum 
trigger cortditions. 


PULSE OUT (Into 50 0) 
Amplitude 


Positive-going pulse of at least 400 mV. 


Risetime 


2.5 ns or less. 


Trigger KIckout 


±2 mV or less Into 50 Q (except HF SYNC). 


Minimum Trigger Rate in 
RANDOM Mode 


100 Hz. 


SLOW RAMP GENERATOR 


Scan Rate 

REPETITIVE SCAN 


Continuously variable from less than 2 sweeps/sec to at least 40 sweeps/sec. 



HORIZONTAL DEFLECTION SYSTEM 


Deflection Factor 
SWEEP CAL 


Permits adjustment of deflection factor for all 7000-series mainframes. 


EXTERNAL INPUT 
Input Resistance 


too kO within 10%. 


Deflection Factor 


Continuously variable from 10 V to 1 V/div. 


Maximum Input Voltage 


100V(DC + peak AC). 


SWEEP OUT 


1 V/div within 2%. 


Output Resistant 


10 kn within 1%. 
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Spseification — 7T1 1 A 



TABLE 1-2 

MECHANICAL CHARACTERISTICS 



Charact»ri«Uc 


Performance Raqulramant 


Diman^ons 




Hei^t 


« 5 inches. 


Wk«h 


ac 2 3/4 inches. 


Length (Induding front 
panel kn<^s and rear 
connector) 


« 15 inches. 


Construction 


Aluminum ^loy chassis with epoxy laminated circuit boards. Front panel is anodized 
akmiinum. 


Accessories 


An IHustrated Hat of the accessories supplied with the 7T1 1A is at the end of the 
Mechanical Parts List puKout pages. 
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section 2-7T11A 



SECTION 2 

OPERATING INSTRUCTIONS 



Q«n«rai Information 

This section covers installation, first time operation, furtc- 
tion of front panel controls and connectors, and general op- 
eration of the 7T1 YA Sampling Sweep Unit. 



The 7T11A is Intended for use In the Tektronix 7000- 
series oscilloscopes. Use of the 7T11A with a 7S11 Sam- 
pling Unit and any of a variety of S-serles Sampling Heads 
provides a sampling system adaptable to a wide range of 
applications. 



horizontal compartment and the 7S11 In the right-hand ver- 
ticaj compartment. This provides an interconnecting path 
between the TTYYA and the 7S11 for strobe and trigger 
signals. 



To insert the 7T11A into the oscilloscope compartment, 
align the grooves along the top and bottom of the piug-ln 
with the upper artd lower slide rails in the osciilscope com- 
partment. The unit slides straight In and self-locks Itself In 
piece. The plugin is removed by pulling straight out on the 
plastic button labeled 7T11A. 



Reai-time sampling is provided at the three slowest 
sweep rate settings of the 7T11A Sweep Range switch. 
Sampling is in equivalent-time for the remaining four posi- 
tions of the Sweep Range switch. On these four ranges 
either sequential or random equivalent-time sampling may 
be selected. 



The 7T11A sweep may be synchronized using an internal 
or external triggering source. External signals from DC up to 
approximately 1 2 GHz can be used as the trigger source. A 
trigger amplifier providing XI 0 amplification is available. 



NOTE 

Internal trigger signals are not routed ffroogri the trig- 
ger source switches on the osdHoscope due to the 
frequencies Involved and noise cortsideradons. Selec- 
tion of the trigger source is made on the &ont panel of 
the plug-ins. 






eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 
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FIgtire 2-1. Connector JS41 (fixed shoe), providing Interconnec- 
tion between 7T11A and 7811 for strobe attd trigger signals. 



Triggering signals travel between plug-in units along 50 0 
coaxial or strip lines. These signals travel between plug-in 
units using contacts on connector strips fastened to the 
sides of the plug-ins. A connector sfrip is shown in Fig. 2-1 . 
Since the strobe pulses also travel between a 7T11A and 
7S11 plug-in through contacts on the connector strips, 
these units must be located in adjacent osdliosc^ 
compartments. 



installing the 7T11A in the Oscilloscope 

The 7T1 1 A is designed to drive the horizontal deflection 
plates of the oscilloscope CRT, and therefore is installed In 
the right-hand compartment of a three-comparfrnent oscillo- 
scope. When only orw 7T11A and one 7S11 are used In a 
7000-series oscilloscope providing two vertical and two hor- 
izontal compartments, the 7T1 1A Is inserted in the left-hand 



7T11A Horizontal Gain 

The 7T11A horizontal gain must be matched to the hori- 
zontal deflection factor of the CRT in the oscilloscope. Hori- 
zonte gain is set using the Sweep Cal control (screwdriver 
adjusfrnent) located on the 7T1 1 A front panel. A method of 
adjusting the Sweep Ce is discussed in the Operators 
Checkout Procedure later in this section. This adjustment 
must be reset each time the 7T1 1A is transferred between 
oscilloscopes, and when a considerable change In ambient 
temperature occurs. 
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Flgur* 2-2. Front-panel control*, conoaetor* and indicater*. 
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Operating Inatnietions— 7T11A 




TRIGGERING 

SLOPe {+), (-) Puahbutloft*— S«l«ets tha peaittv«*«aing (+) or n« 9 attv*- 9 atng <-) alopa of tha trtgBaring aignal. 

STAaiLTTV Control — AdtuMa Ola arMlh of ffia triggar hyataraaia. Alae aarvaa aa a eoaraa ayne ar^atmant In tha HP SYNC tnoda. 

TKIG LEVEL Control— Oatarminaa tha ampittwda la*al on tfta triggaring aiavalonn arhara Irtggartng la to occur. Alao aarvaa aa a fina ayneftronlilng 
adjuatmant in tha HP SYNC moda. Tha TRK3 LEVEL control la co n c an Mc with Ota STABILITV control. 

TRIO AMP Puahbuttona— Salocta XI or XIO amgHfleabon o> ttia triggar algrtal. 

INT Puahbutlon— Saiacta Intamal trlggarlng for oparadon with aamphng haada Oiat provida a trtggar plekoff. 

EXT SO 0 Puahbutlon— Salaeta aatamal, DC’ C O upl ad. low>impadar>ea trtggar oparaUon at tha eomtrton triggar Input eonnactor. 

EXT 1 MO Puahbutlon— Saiacta aatamal, DC' C euplad. hlgh'lmpadanea trtggar waroUon at tha common triggar Input eonnactor. 

EXT HP SYNC Puahbutlon— Salaeta aatamal. AC-couplad (1 MO to ground) HP SYNC oparatien. In thia moda of triggar oparatlon. tha STABILITY 
and TRIO LEVEL controla ora uaad to obtain a atabla diaplay with trigoar algnala above approahnataly 1 OHt. 

EXT TRK) INPUT Coimactor- A 3 mm eonnactor located near tha lowar right portion of the front partal and uaad lor mtrodudng an aatamal 
triggering aignal to tha 7T11A. 

PULSE OUT Connaetor- A MM conrtaetor providing a poalHva pulaa corraapondlng to tha firing of ttia trtggar ekeulL 



SCAN 

® Extamal input Jaefc- A pin Jack (Input raalatanca of tOQ kO) providing an Input lactlity for axtamalty acannlng tha diaplay. With tha SCAN control 
fully CW a one volt input ia naadad for each divlalon of diaptay. 

® EXT INPUT Puihbutton — AHowa acannlng tha diaplay uaing an axtamal aignal. In thIa moda of oparatlon, tha varlabla SCAN control aarvaa aa a 
variable attenuator. 

® MAN Pu»ltbuttoo^ProviO0» manual oparaSon of tha aoan functlor) «alr?g tha yarlaMa SCAN oantraL Paaa not funaPan tn tha thraa alairaat (raal 
time) Sweep Rangaa. 



time) Sweep Rangaa. 

© Varlabla SCAN Control- Provldaa an Intamal voRaga for ad)utbng the aean rata In tha REP mode, or for manualty acannlng tha diaplay In the MAN 
moda. Alao uaad to cat tha horlaontal gain uaittg tha SWEEP CAL eontroL Sarvaa aa a vartaMa attenuator ki the EXTERNAL INPUT miKfa. 

® REP Puahbutten— Provldaa rapttltiva acannlng of tha diaplay. Scan rata la ad)utiad uaing tha vartaMa SCAN control. It deaa not funetlon in tha 
thraa alowaat (raal-bma) Swaap Rangaa. 



® 

® 
20 



® 

® 
Cl 



SWEEP 

SWEEP OUT Jack— Pin |ack providing an output veltaga preperttenal to tha diaplay. With an output raalatanca of 10 kO, an output of ona volt ter 
tach divlalon of rliaplay la providad. 

VARIABLE (CAL IN) Control — Whon in tbo out poalHeo. rotating tha VARIABLE eonbol parmtta changing tima par divlalon from tha calibrated value 
aalactad by tha TIME/OIV awtteh. Puah knob in and rataaaa to acllvaia; tha knob movaa outward from tha TIME/DIV control whan activated. 

SWEEP RANGE Switch— Saiacta tha range of eparsOon of the TiME/OtV avritch ar»d Indleaiaa tha corraapondlng Uma pealUon ranga (TIME PCS 
RNO). Parmita a chorea of any oinInoTIMEi'DIV aatOnga ataachof tfta aavonpoaltiona of tha SWEEP RANGE SWITCH. Tha SWEEP RANGE control 
la coneantrtc with the TIME/OIV and VAR (CAL IN) centrola. 

TIME/OIV Switch- Salacia calibrated Uma/dfvlalon aatUnga from 10 pe/div to S ma/dtv. in 27 ttapt. In a 1. 2, S aaguonca. 

TIME POS RNO— Tlma-poalUonlng rangaa from SO na to SO ma In aavan dacadaa are avaHabla. Thna-poaltionlng ranga available and indicated in 
tha TIME POS RNO window la datamilnad by the tatting of tha SWEEP RANGE awnch. Tha Indtcatad ranga la alwaya tan ilmaa tha alowaat 
bma/div of tha Swaap Range aalac t ad. 

1^ POSITION Control— A from patrol acrowdrtvar ad|uatinam to poaWen tfta dlapl*7 horltonialy on tfta CRT of tha oaelltoaeopa. 

SEQUENTIAL Puihbutton- Salacts Saguantlal Santpllng mode of oparaUen. Ooaa not turrctlen m tfta thraa aiowaai (real-Hma) Swaap Rangaa. 
ParmRa agulvalant-lima oparatien at tower triggar rapatfOon rataa tftan doaa tha Random moda. 

RANDOM PuahbuRon— Salaeta Random Sampling mode of oparatien. Doaa not function in tha thraa alowaat (raal-hma) Swaap Rangaa. Parmita 
the diaplay of tha Input aignal prior to the triggartng pomi wKheuI uaa of a delay Hna or pratriggar. 

SWEEP CAL Cantrol— A front panel acrawdrivor adjuatmant that adjuata horixental gain lo match tha oaelMeaeopa daflactlon factor. Adjuitad 
whan awiiehing 7T11A from one oaeUleacopa to another. 

TIME POSITION Control— Parmita cenbnueutly vartaMa a^ttmam of delay In atarting tha diaplay. up to the amount Indicated In tha TIME POS 
RNO window. 

FINE Control— Hat only about 1% oMha affect ol tha TIME POSITION coniroL and la particularty uaaful atTiME/DiV aaitlnga ol high magnification. 



FIgura 2-2. (cent). Front>pan«l controls, conrtectors and indicators. 



2-3 




Operating lnttnjcttons->7T11A 



TIME/DIV Readout 

1Tie 7T11A TIME/OIV setting selected is displayed near 
the top of the CRT except when the 7T11A is used in a 
oscilloscope without readout drcuitry. The horizontal posi- 
tion of the readout on the CRT corresponds to the horizon- 
tal position of the oscilloscope compartment in use. 



The TIME/DIV selected at the 7T11A front panel is dis- 
played on the CRT using the digits 1 , 2, or 5 followed by one 
or two zeros if required. The TIME/DIV readout does not 
use decimal points. The displayed digits are followed by the 
units-of-measure readout. With the 7T11A, the units-of- 
measure displayed will be ms/div. ^s/dlv. ns/div or ps/div. If 
the VARIABLE (CAL IN) switch is in the out position, the 
symbol used to indicate less than (<). is displayed preced- 
ing the TIME/DIV readout as a warning that the display is 
uncalibrated. The intensity of the readout is independently 
adjustable by a front panel control on the oscilloscope, 
which also permits the readout to be switched off. 



FRONT PANEL CONTROLS AND 
CONNECTORS 

All controls required for operation of the 7T11A an lo- 
cated on the front panel of the unit (see Rg. 2-2). Controls, 
pushbuttons, and connectors associated with triggering are 
located along the right side of the front panel and are in- 
cluded in an area outlined in green. The SCAN control, 
pushbuttons, and an external input connector are in a grey 
outlined area at the lower left of the panel. The remainder of 
the front panel contains Sweep circuit controls, switches, 
and adjustments. 



A brief description of the function or operation of the 
front panel controls is provided in Figure 2-2. More detailed 
Information is given under the heading of Detailed Operating 
Information. 

OPERATORS CHECKOUT PROCEDURE 

General 

When shipped from the factory, the 7T11A Sampling 
Sweep Unit has been calibrated to meet the specificahons 
listed in Section 1 and is ready to be used with a Tektronix 
7000-series oscilloscope. 



The following procedures are Intended to demonstrate 
basic Instrument function. It is recommended that this pro- 
cedure be followed completely for familiarization with the 
instrument. Operation of the oscilloscope and vertical plug- 
in unit (Sampling Unit) is described in the instruction man- 
uals for these units. The equipment set-up used during the 
following procedure is shown in Fig. 2-3. 




S176-: 



Figure 2-3. Equipment eetup for Operetore Checkout Procedure. 



Before You Begin: 

Refer to the Change Information at the rear of this man- 
ual for any modifications which may affect this procedure. 



Test Equipment Required 

The foliowing test equipment was used in preparing the 
Operators Checkout Procedure. Other test equipment 
which meets the same requirements may be substituted. 
When other equipment is substituted, the control settings or 
setup information may need to be altered. 



1. 7S11 Sampling Unit. 



2. Sampling Head (e.g., S-1 or S-2). 



3. 7000-sefles oscilloscope (e.g.. 7704A. 7904A. or 
7603). 



4. Pulse generator (e.g.. TEKTRONIX Type 284). 



5. 50-dhm delay line. 75 ns (Optional, for use when 
pretrigger is not available; e.g., TEKTRONIX 7M11). 

6. 50-ohm coaxial cable: 5 ns delay, GR074 connec- 
tors, Tektronix Part No. 017-0512-00 (two may be required 
if a delay line is used). 
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Setup Procedure 

1. Ins^ a 7S11 Sampling Unit with a Sampling Head 
installad in the right vertical compartment of the 
^itioscope. 



2 . Insert a 7T11A Sampling Sweep Unit in the “A* hori- 
zontal plug-in compartment. 



3. Set the front-panel controls as follows: 



7811 

+ UP pushbutton Pushed in 

DC Offset control Midpositkm 

mVolt/Div switch 200 

Normal pushbutton Pushed in 



7T11A 



TIME POSITION ccwitrols. . 
SEQUENTIAL pushbutton . 

TIME POS RNQ 

TIME/DIV 

VAPIABLE (CAL IN) control 

SCAN control 

REP pushbutton 



Fully clockwise 

Pushed in 

5 (iS 

.5 ^/Div (500 ns readout) 

Pushed in 

Midposrtion 

Pushed in 



STABILITY control Fully CCW 

TRIG LEVEL control Midposition 

SLOPE pushbutton (-!•) pushed in 

TRIG AMP pushbutton X10 pushed in 

EXT 50 SI triggering pushbutton Pushed in 



Pulse Generator 

Square Wave Amplitude 1.0 V 

Period 1 »s 

Mode Square Wave 

Trigger Lead Time 75 ns 



7. Connect the Trigger Output connector of the pulse 
generator to the 7T11A TRIG INPUT connector through a 
50 S) coaxial caiM with a 2 ns signal delay and BNC connec- 
tors. A 3 mm male to BNC adapter (Tektronix Part No. 01 5- 
1018-00), induded as a standard accesswy with the 7T1 1A. 
must be connected to the 3 mm TRIG INPUT connector on 
the 7T11A. 



8. Adjust the mainframe Focus and Intensity, and the 
7T1 1 A DC Offset controls for a display similar to that shown 
in Fig. 2-4. Rotate the SCAN control slowly from one ex- 
treme to the other and note that clockwise rotation In- 
creases the scan rate and reduces the dot density. Return 
the SCAN control to Its midposition. Push in «md release the 
VARIABLE (CAL IN) control and note that the less than 
symbol (<) is disi^ayed on the CRT just to the left of the 
500 ns readout. Rotate the VARIABLE control from its fully 
CCW portion and note that clockwse rotation results in an 
increasing magnification of the display or a reduction in ac- 
tual time per division. Return the VARIABLE control to its 
fully CCW position and push it into the CAL position. 
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Figure 2-4. Sequential equivalent-time sampling display of 1 mS, 
1 V squere-weve output of pulse generator. 



4. Turn on power and let the equipment warm up for 
approximately 20 minutes. 



5. Set the mainframe vertical and horizontal modes to 
display the plug-ins used. See the oscilloscope instruction 
manual for detailed curating instructions. 



6. Connect a 50 0 coaxial cable having a 5 ns signal de- 
lay and GR874 connectors between the pulse generator 
output connector and the input connector of the Sampling 
Head. 



Adjusting SWEEP CAL 

1 . Push the MAN SCAN pushbutton in and observe that 
the pushbutton lights. Turn the SCAN control fully counter- 
clockwise. A spot should be observed at the left edge of the 
graticule. Rotate the SCAN control to its fully CW position. 
The spot should have moved exactly ten divisions to the 
right of its previous position. Use a small screwdriver to 
adjust the SWEEP CAL on the 7T11A front panel for ten 
divisions of movement when the SCAN control is turned 
from one extreme to the other. This adjustment should be 
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made whenever the pJug-in is switched to a different osdlio- 
scope. This adjustment should be checked occasionally 
even if the plug-in remains with the same oscilloscope. 



2. The POSITION control on the 7T11A front panel is 
adjusted with a screwdriver so the spot appears at the left 
graticule edge with the SCAN control fully CCW. Return the 
SCAN to repetitive by pushing the REP pushbutton and set 
the SCAN control to its approximate midposition. 



Observing a Fast-Rise Pulse 

One method of observing the leading edge of a fast-rise 
pulse is to use a slow enough sweep so that the pulse fol- 
lowing the one producing triggering is displayed. Either Irt- 
temal or External triggering can be used. By using the TIME 
POSITION control to move the displayed pulse near to the 
left graticule edge and turning the TIME/DIV switch clock- 
wise to a setting providing high magnification, satisfactory 
results can be obtained if the input signal has the proper 
characteristics. The input signal repetition rate must be corv 
stant; otherwise jitter or a meaningless display will result. 
Also, if the interval between pulses is excessively long com- 
pared to the time interval of interest, a suitable combination 
of TIME POS RNG and TIME/DIV will be unattainable. 



Two other methods of seeing before the triggering point, 
without the limitations of the method above, are available 
during Sequential equivalent-time sampling. These methods 
provide a means of getting the trace started before the verti- 
cal signal reaches the CRT vertical deflection plates. 



The first of these methods is to lengthen the path that 
the vertical signal must travel from the signal source to the 
Sampling Head, while the distance traveled by the triggering 
signal is kept as short as possible. This method, using a 
50 0 delay line, is discussed later in this section under the 
heading of Detailed Operating Information. 



The method used for the Operators Checkout procedure 
is to use a signal source that provides a signal for triggering 
slightly before it delivers an output pulse to the Sampimg 
Head input. A pretrigger lead time of 75 ns is required. 



1 . Change the settings on the following controls: 



Pulse Generator 

Mode Pulse Output 



7T11A 



TIME POS RNG 50 ns 

TIME/DIV 5 ns 



2. Conr>ect the coaxial cable between the pulse genera- 
tor Pulse Output and the Sampling Head. Check that the 
readout displayed on the CRT is 5 ns. and vertically center 
the display using the 7S1 1 DC Offset control. 



3. With the TIME POSITION controls fully CW, the lead- 
ing edge of the output pulse of the pulse generator should 
be visible as shown in the typical display of Fig. 2-SA. Fig. 2- 
5A shows that although the ger>erator is supplying a trigger 
75 ns before the Pulse Output signal, the signal is displayed 
only 7 or 6 ns after the trace starts. If the 3 ns difference In 
travel time through the coaxial cables delivering the vertical 
Input and trigger input signals is considered, the actual ef- 
fective trigger lead time is approximately 78 ns. In Fig. 2-SA 
the lead time is only 7 or 8 ns more than the minimum re- 
quired to display the input signal leading edge. The location 
of the pulse in Fig. 2-5A is typical. Factors that will affect the 
horizontal position, of the pulse leadir>g edge with respect to 
the start of the sweep are: differences in the pretrigger lead 
time provided by different pulse generators, differences in 
the delay within different 7T11A's. and the setting of the 
TRIG LEVEL control. 



4. Rotate the TIME POSITION and FINE controls slowly 
CCW and notice that they increase delay and thereby cause 
the displayed pulse to move to the left. Using the TIME 
POSITION controls, set the pulse leading edge one division 
from the left edge of the graticule as shown in Fig. 2-5B. 
Disconnect the coaxial cable from the input of the Sampling 
Head and insert an additional 5 ns length of coaxial cable 
between the cable just disconnected and the Sampling 
Head input. The additional 5 ns of delay inserted in the path 
of the input signal will cause the pulse to move one division 
(5 ns) to the right as shown in Fig. 2-5C. This provides a 
means of providir>g additional lead time and also a means of 
determining the delay caused by a length of cable. 



5. Turn the TIME/DIV switch to the .2 ns/Div position 
(200 ps readout on CRT) ar>d use the TIME POSITION con- 
trol to horizontally position the pulse leading edge to grati- 
cule center. Note that the FINE control has more effect in 
moving the display as the TIME/DIV control is set to its 
more clockwise positioru. 



NOTE 

Consult the instruction manual for the Sampling Head 
being used to determine the fastest hsetime which 
may be accurately measured. 



7S11 

mV/Div 



50 mV/Div 
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Figure 2>S. Observing the leading edge of e fastrise pulse using 
the SEQUENTIAL equlvalent*time mode. 



6. Turn the oscilloscope Intensity control fully counter* 
ciockwise and push in the HP SYNC pushbutton. The HP 
SYNC pushbutton will light and the X10 TRIG AMP and 
+ SLOPE lights wiH go out. When using HP SYNC, the trig- 
gering slope and the TRIG AMP controls have no effect. 



7. Rotate the SWEEP RANGE control fully CW to where 
the TIME POS RNG window shows SO ms. Real-time sam- 
pling is provided at this setting of the SWEEP RANGE con- 
trol as well as at the next two faster SWEEP RANGE 
settings. The SEQ or RANDOM pushbuttons will not light 
on these three real-time ranges. The SCAN controls are 
also inoperative on re^-time ranges and these pushbuttons 
wUI not light. 



DETAILED OPERATING INFORMATION 

Triggering Considerations 

When using Sequential equivalent-time sampling to ob- 
serve a fast hsetime pulse, a pretrigger or external delay line 
is normally required. Use of a SO Q delay line is discussed 
later in this section. 



Internal biggering or any one of three modes of External 
triggering can be selected by using four pushbuttons on the 
TTIIAfront panel. Triggering signals are not routed through 
the pushbuttons. The front panel pushbuttons control need 
relays located in the 50 0 path provided for triggering sig- 
nals. (Triggering controls on the oscilloscope mainframe 
have no controlting effect). This triggering system reduces 
pickup of unwanted noise and loss of high frequency com- 
ponents of the trigger signals. 



Internal triggering of the 7T11 A from the signal applied to 
either vertical channel is available. Pushing in the INT push- 
button on the 7T1 1A will cause this button to light. The INT 
pushbutton lights on the 7S1 1 that is supplying the trigger- 
ing signal. 



Triggering Rate 

Triggering rate is limited by holdoff. The minimum trigger 
hoidoff time at each of the seven available time positioning 
ranges (indicated in the TIME POS RNG window) Is shown 
in Table 2-1. The TIME POS RNG is determined by the set- 
ting of the SWEEP RANGE control. 
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TABLE 2*1 

Minimum Trigger Holdeff 





Indication In 
TIME POS RNG 
window 


Minimum Trigger 
Holdoff Time 


Real 


50 ms 


at least 2 ms 


Time 


Sms 


at least 2 ms 




500 ns 


at least 2 ms 


Equiv. 


SO liS 


at least 220 os 


Time 


1 5 


at least 25 ms 




' 500 ns 


at least 25 «is 




so ns 


at least 25 «is 



The maximum rate at which triggers can be recognized is 
the reciprocal of the minimum trigger holdoff time shown in 
Table 2-1 . In real-time operation, delay Introduced using the 
TIME POSITION controls and the duration of the time win- 
dow (ten times the TIME/DIV setting) must be added to the 
minimum values shown in Table 2-1 . The Sweep Range pro- 
viding the greatest time-positioning rar>ge and the slowest 
real-time sweep can therefore cause the greatest variation 
from the minimum holdoff time shown in Table 2-1 . 



In Random mode the triggering point, Tg is displayed 
close to the center line of the CRT with the Time F^ton 
control fully CW and the Time/Div switch fully CCW. The 
lowest allowable triggering rate for ^ 7T11A in Random 
mode is 100 Hz; this applies to all equivalent-time Sweep 
Ranges. The lowest usable triggering rate for any particular 
TIme/DIv setting depends on the minimum dot density ^at 
the operator Is willing to use. In Random mode, the sam- 
pling event referenced to a particular trigger is timed from 
the preceding trigger. If the trigger rate is high and uniform, 
then the samplirtg event prediction is more accurate arid the 
samples occur where they are programmed to occur. As the 
rate goes down, the ability to predict when the next trigger 
will occur diminishes, and the samples begin to happen in a 
more random fashion. When the trigger rate slows (or the 
period jitter inaeases) sufficiently, the predictability is re- 
duced to the point where the sampling distribution faffs over 
the whole screen. In this case, best dot density is obtained 
by selecting MAN SCAN and placing the center of the dot 
distribution at mid-screen. 



SWEEP RANGE Control 

Sweep rate of the display is controlled by three concen- 
tric Knobs. The outer, larger knob (SWEEP RANGE control) 
controls the sweep range over which the TIME/DIV knob 
may be switched. The window on the left of the TIME/OIV 
knob displays the TIME POS RNG (time positionir>g range); 



this number is always 10 times the slowest available 
TIME/DIV of a particular SWEEP RANGE setting. The se- 
lected TIME/OIV is displayed on the CRT by the oscillo- 
scope if the oscilloscope is provided with readout capability. 
The VARIABLE control can provide a minimum of 2.5 to 1 
magnification at any TIME/DIV setting. At the three slowest 
SWEEP RANGE settings, sampling is in real-time while the 
remaining four positions provide equivalent-time (random or 
sequential) sampling. 



The TIME/DIV settings available at each position of the 
SWEEP RANGE control are shown in Table 2-2. Turning the 
SWEEP RANGE control fully CW selects the slowest setting 
of the SWEEP RANGE control. Thus the fully CW position 
has been designated as SWEEP RANGE position 1 in Table 
2-2. Reading horizontally to the right from the fully CW (des- 
ignated as position 1 In Table 2-2) SWEEP RANGE position 
shows, under the TIME POS RNG column, a value of 50 ms. 
Continuing to the right shows that nine TIME/DIV settings, 
from 5 ms/div at XI magnification to 10 fis/dlv at X500 mag- 
nification. are available. As the SWEEP RANGE control is 
rotated CCW increasingly faster Sweep Ranges are 
selected. 



It should be noted that the nine TIME/DIV settings avail- 
able at each of the seven positions of the SWEEP RANGE 
control provide a total of 63 c^binations. Only 27 different 
TIME/DIV settings are available, however, since most 
TIME/OIV settings are available at two or three settings of 
the SWEEP RANGE control. For example. TIME/DIV 
settings of 50 ms, 20 «is and 1 0 ns are shown in Table 2-2 to 
be available at all three real-time positions of the SWEEP 
RANGE control. If a TIME/DIV setting of 20 fis/div is re- 
quired. any of the three real-time Sweep Ranges can be 
used; however, more time-positioning range (TIME POS 
RNG) is provided at the slower SWEEP RANGE settings. 



TIME/DIV Settings 

A total of 27 different sweep rates are available ranging 
from 5 ms/div to 10 ps/div in a 5. 2. 1 sequence (see Table 
2-2). On the slowest SWEEP RANGE position a total of nine 
TIME/OIV settings (5 ms/div to 10«is/div) are available. 
Each of the six other positions of the SWEEP RANGE also 
offer a choice of nine TiME/DIV settings. 



The nine TIME/OIV control settings determine the 
amount of display magnincation. See Fig. 2-6. On all Sweep 
Ranges the display magnification char>ges h^om XI to X500 
in a 1 . 2.5. 5 sequence as the selected TIME/DIV setting is 
changed from the slowest available rate to the fastest. 
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TABLE 2’2 

SWEEP RANGE and TIME/OiV SaMnga 





Sweep Range 
Position 


TIME POS j 
RNG 1 

1 


. TiuF/niw , rw 

and Magnification 


XI 


X2.5 


XS 


X10 


X25 


X50 1 


X100 




X500 


Real Time 


Fully CW 1 


50 ms 


5 ms 1 


2ms 


1 ms 


i 

.5 ms 


.2 ms 


.1 ms 


50 mS 


20 mS 


10 mS 


2 


5 ms 


.5 ms 


.2 ms 


.1 ms 

1 


m 


20 MS 


10 MS 


5 MS 


2mS 


1 MS 


^ 3 


.5 ms 


50 MS 


20 MS 


10 MS 


5 MS 


2m8 


1 MS 


.5 MS 


.2 MS 


.1 MS 


Equiv. Time 


1 

4 


50 mS 


SmS 


2mS 


1 MS 


.5 MS 


,2 ms 


.1 MS 


50 ns 


20 ns 


10 ns 


5 


5 (is 


.5 MS 


•2 MS 


.1 MS 


50 ns 


20 ns 


10 ns 


5 ns ' 


2 ns 


1 ns 


6 


.5 MS 


50 ns 


20 ns 


10ns 


5 ns ' 


2 ns 


1 ns 


.5 ns 

1 


.2 ns 


.1 ns 


FullyCCW? ' 


50 ns 


5 ns 


2 ns 


1 ns 


.5 ns 


.2 ns 


.1 ns 


1 

50 ps 


20 ps 


10 ps 



TIME POSITION Control 

The TIME POSITION control permits delaying the display 
or time window start by an amount up to the value indicated 
in the TIME POS RNG window. Delay introduced by this 
control is removed by turning the control fully clockwise. 
The FINE control serves the same purpose but has only 
about 1% as much effect as the TIME POSITION control. 



Pig. 2-7A and 2-7B show that the duration of the display 
or time window is ten times the selected TIME/DIV setting. 
At the SWEEP RANGE setting specified in Fig. 2*7 the TIME 
POS RNG (time positioning range) is S0 m$- During SE- 
QUENTIAL operation and with the TIME POSITION control 
fully CW (clockwise) the start of the display or time window 
occurs just after trigger recognition (time Tg). 



During RANDOM equivalent-time sampling a lead-time of 
approximately 1/2 TPR (time-positioning range) is provided. 
Trigger recognition (Tg) will therefore occur at about 25 mS 
with the SWEEP RANGE setting represented in Fig. 2-7. 
During Random sampling the 50 mS of time-positioning 
range shown in Ftg. 2-7B permits seeing from 25 mS before 
Tg to 35 mS after Tg. 




Rguie 2-e. Pssitlen of selected TIME/OIV setUng within control 
window end corresponding msgnirteation rate. 
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Otviay Window 
TIME POSITION 
fully CW 



Di^lay Window 
TIME POSITION 
fully CCW 
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Figure 2-7. Effect of TIME POSITION control (SWEEP RANGE at S ps/dKr to 10 ns/dtv position). 



The TIME POSITION control also works during real-time 
operation. The smaller the delay from T^ the brighter the 
display. 

SCAN Control 

During real-time operation the SCAN control and push- 
buttons are inoperative and the pushbutton lights go out. 



The SCAN control serves three functions, selected by 
the pushbuttons. Pushing in the REP pushbutton results in 
a free-running sweep, the scan rate increasing with CW ro- 
tation of the SCAN control. Selecting MAN gives a single 
point of time on the screen, or centers the distribution of 
samples »'ound a point on the screen. This control also 
provides a means of setting the SWEEP CAL adjustment for 
10 centimeters of scan using a built-in zener diode as a 
voltage reference. EXT input allows the 7T11A to be driven 
from other sweep sources, with the SCAN control acting as 
an attenuator. Single Sweep operation has not been pro- 
vided. but Is possible by EXT INPUT drive from a real-time 
sweep plug-in. 



As motioned above, turning the SCAN control clock- 
wise Increases the scan rate. At faster scan rates the hori- 
zontal spacing between dots Is increased. Fewer samples 
per scan are taken, resulting in a decrease in dot density. 
Counterclockwise rotation of the SCAN control has the op- 
posite effect; scan rate deaeases and dot density is 
increased. 



TRIG LEVEL and STABILITY Controls 

These <»ntrols provide confrol of the Schmitt trigger clr- 
cult as in a conventional oscilloscope. Rotation clockwise 
from a central position picks up triggering on a more and 
more positive portion of the wave; counterclockwise from 
midrange picks up triggering from more and more negative 
portions of the triggering signal. The stability control setting 
is not critical for most triggering situations. A CCW rotation 
sets the Schmitt hysteresis at about 50 mV when driven by 
an unampllfied waveform. Rotation to CW causes the 
Schmitt hysteresis bands to overlap, providing free-run op- 
eration for trigger level settings near the center of the range. 
This allows synchronization to signals from SO MHz to 
around 1 GHz. 
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Trigger Pushbutton Switches 

TFie SLOPE pushbuttons permit s^ection of triggering on 
elthw the (+) or (-) slope of the triggering signal. 



A trigger amplifier is provided arxf pushing in the XI 0 
pushbutton provides amplification of the input trigger signal. 
This amplifier is svritch^ out when the X1 pushbutton is 
pushed in. When the unit is switched to HF SYNC, the 
SLOPE and TRIG AMP switch lights go out because the 
circuits they control become In^rative. 



The remaining four trigger pushbuttons allow the user to 
select Intwnal triggering or 3 modes of External triggering, 
50 fl, 1 megohm, or HF Sync: the most often used for high 
speed pulse work is the 50 R mode. Both the 50 0 and 1 MR 
positions are DC coupled. In HP SYNC, the signal is routed 
through a high pass fitter to a 200 MHz oscillator, allowing 
synchronism up to X band signals. The STABILITY control 
is here used as a coarse sync control; the TRIO LEVEL 
control is used for fine sync adjustments. 



PULSE OUT Connector 

This connector provides a positive^ing, 0.5 volt pulse 
Into 50 R that is useful for triggering external circuits for 
closed loop testing. This pulse occurs shortly after the Trig- 
ger recognition point (time Tq), 



Use of Real-Time Mode 

In general, real-time sampling is used to observe low fre- 
quency signals while equivalent-time sampling is used to ob- 
serve the higher frequency signals. Since the faster reaL 
time TIME/OIV settings are also available using equivalent- 
time sampling, at these TIME/DIV settings, the mode 
providing the best display is used. 



The real-time sampling display of 0.2 V, 1 kHz square- 
wave output of a 7000-series oscilloscope calibrator is 
shown in Fig. 2-8. Few, if any, dots representing samples 
taken, are visible during the relatively fast rise and fall time 
of this square wave. During real-time operation the dot den- 
sity, or samples per division of display, is affected by the 
TIME/DIV setting. Faster TIME/DIV settings result in a 
fewer number of samples per division of dis(^ay. 



Use of a 50 Q Delay Line 

As mentioned during the Operators Checkout procedure, 
a 50 R d^ay line may be used instead of a pretrigger to get 
the sweep started before the vertical signal reaches the 
CRT. Consult the instruction manual for the delay line for 
detailed operating instructions. 
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Figure 2-8. Real-time sampling display of the 0.2 V, 1 kHz output 
of a 7000— series oscilloscope calibrator. 



1 . Connect the Trigger Output of the delay line through a 
50 R coaxial cable to the TRIG INPUT connecter oh the 
7T1 1 A. The 50 R d^ay line is connected between the signal 
source and the Sampling Head input. 



2. Connect the signal to be observed to the Input con- 
nector of the delay line. 



3. Connect the ouput of the delay line to the input of the 
Sampling Head. 



NOTE 

The effect of the delay line on the input signal must be 
considered. Consult the delay line instruction manual 
for details. 



Random Sampling 

Use of the Random mode of sampling provides a sweep 
that starts before the triggering point on the signal, without 
the need for a pretrigger or delay lir>e. The loss of input 
signal amplitude and inoease in system risetime resulting 
from use of the delay line is eliminated in the Random mode. 
The minimum triggering rate, however, is about 100 Hz dur- 
ing Random operation instead of the 10 Hz rate permissible 
during Sequential operation. Either Internal or External trig- 
gering may be used. 
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SECTION 3 

THEORY OF OPERATION 



Introduction 

This section is divided into two parts: Circuit Theory, and 
Detailed Circuit Description. The Circuit Theory portion de- 
scribes the purpose and relationship of the various 7T11A 
circuits. The three sampiing modes are discussed m the fol- 
lowing order: Real Time. Sequential Equivalent-Tirrte, artd 
Rarxiom Equivalent-Time. The effect of the 7T11A operat- 
ing controls on each of the three modes is also explairted. 



The Detailed Circuit Description portion of this section 
provides a detailed discussion of the 7T1 1 A circuits shown 
on schematic diagrams in Section 8 of this manual. The pur- 
pose of the circuits and of many circuit components shown 
on these schematics is explained in the Detailed Circuit 
Description. 



Section 2. Operating Instructions, provides information 
about 7T1 1A controls which must be understood before be- 
ginning this section. For more information on Tektronix 
Sampling Techniques, read the section entitled ‘Basic Sam- 
pling Principles* in your Sampiing Unit instruction manual. 

CIRCUIT THEORY 

REAL-TIME SAMPLING 

Qenaral 

In Figure 3-1 , the Trigger. TTH Converter, and Horizontal 
Ampiirier serve the same purpose as the Trigger. Sweep 
Generator, and Horizontal Amplifier circuits in a conven- 
tional horizontal sweep unit. The function of these blocks 
will be discussed first. 



The 7T11A Trigger circuit permits triggering at any de- 
sired portion of an input signal. A suitable trigger from an 
internal or external source results in an output from the trig- 
ger circuit if the trigger circuit is in a ready-to-fire condition. 
The time at which the trigger circuit delivers an output is 
refered to as trigger recognition and is designated as Tg in 
this manual. Once the trigger circuit fires, starting the TTH 
ramp, no further incoming triggers wilt be recognized untH 
the sweep ends and the recovery time has elapsed. 



A s e lected portion of the negative-going output of the 
TTH ramp Is amplified in the Horizontal Amplifier by an 
amount dependent upon the selected TIME/DIV setting. The 
output of the Horizontal Amplifier is fed to the Horizontal 
Memory circuit. The Horizontal Memory circuit provides X2 
amplification of the Horizontal Amplifier output. The output 
ramp of the Horizontal Memory differs from the usual hori- 
zontal deflection signal in that it runs down in a series of 
voltage steps. 



The output of the Horizontal Amplifier is connected to the 
input of the Horizontal Memory only when the Memory Gate 
is open. The Memory Gate is controlled by the Real-Time 
Multivibrator, which is controlled by the Real-Time Oscillator 
in the vertical plug-in unit. 



A ramp amplitude of 10 volts is required at the output of 
the Horizontal Mentory to produce 10 divisions of horizontal 
deflection on the CRT. The 10-volt ramp at the Horizontal 
Memory output Is fed to the Output Amplifier. The Output 
Amplifier prevents loading of the Horizontal Memory circuit 
and changes the single-ertded output of the Horizontal 
Memory to the push-pull horizontal drive signal required by 
7000 series-oscilloscopes. The 10-volt output of the Output 
Amplifier is delivered to a Horizontal Interface board In the 
oscilloscope, ar>d then to the CRT horizontal deflection 
plates. It either output of the Output Ampiffier exceeds +5 
volts the Overrun blanking circuit (now shown in Figure 3-2) 
is enabled, preventing display of the overrun portion of the 
sweep. 



The 10-volt change at the Horizontal Memory output 
must occur in 5 ms in order for timing to be correct at the 
TIME/DIV setting shown In Figure 3-1. Figure 3-3 shows 
that the TTH Converter output voltage changes only 5 volts 
in 5 ms at the selected position of the SWEEP RANGE con- 
trol. With the SWEEP RANGE and TIME/DIV settings given 
in Figure 3-1. the Horizontal Amplifier has a gain of 1. The 
fixed X2 gain of the Horizontal Memory provides the re- 
quired rate of change of voltage. Since the TTH ramp con- 
tinues to run negative after 5 ms from ramp start as shown 
in Figure 3-3, the Horizontal Amplifier output continues to 
rut positive. This positive run is stopped by a reset circuit 
(not shown on Figure 3-1) whwi the Horizontal Amplifier 
Output voltage reaches approximately 5.2 volts. 
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Figure 3-3 shows that the rate of change o* the ramp 
output of the Horizontal Memory is twice that of the ramp 
output of the Horizontal Amplifier. In adtftion to providing 
X2 gain, the Horizonte Memory Inverts the applied signal 
and shifts its starting level from 0 volts to -i-S volts. The 
output from the memory Is not the perfect linear ramp it 
appears to be In Figure 3-3D. The voltage change from +5 
volts to -5 volts is accomplished in 250 steps of 40 milli- 
volts each. 



Staircase Ramp Output of the Horizontal Memory 

Although the TTH Converter produces a linear ramp, just 
as the time base ger>erator in a conventional oscilloscope, 
the ramp leavirtg the memory (see Figure 3-4D) Is a stair- 
case. This is due to the sampling, at regular intervals, of the 
Horizontal Amplifier output by the Horizontal Memory. The 
output of the Horizontal Amplifier is connected to the Input 
of the HorizonW Memory only when a memory pulse is ap- 



Trigetrine Signal 







Flffurg 3-1. Simplified block diagram el a aampHnp ayatem uains the 7T11A as a Aeal-tlfne Sweep Unit 
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plied to the Memory Gate. The action of the Memory Gate 
changes the linear ramp at the Horizontal Amplifier ou^t to 
the staircase ramp appearing at the output of the memory. 
A 3 us duration gating pulse is applied from the Real Time 
Multivibrator to the Memory Gate at Intervals of 20 ms. The 
50 kHz Real Time Oscillator, shown In Figure 3-1 . con^s 
the period of the Real Time Multivibrator and therefore de- 
termines the 20 ms interval between gating pulses. The CRT 
is blanked during the 3 us gating pulse. 



Lead Time During Real-Time Sampiing 

The Real-Time Oscillator, located In the vertical plug4n 
unit, and the Real-Time Multivibrator operate only on the 



three Real-Time sweep ranges. The Real-Time Oscillator 
furnishes a strobe pulse to the sampling heads in the verti- 
cal plug-ins. The strobe pulse causes the sampling heads to 
sample the vertical input signal. The amplitude of the input 
signal is measured at this instant (when the sampling head 
is strobed) and the signal value is stored in the vertical mem- 
ory until the next sample is taken 20 ns later. Samples are 
not displayed until 3 after they are taken because the 
CRT is blanked during the 3 mS memory gating pulse. Since 
the voltage applied to the horizontal deflection plates is 
changing during this 3 «<s blanking interval, all samples are 
displayed approximately ZnS to the right of where they 
might be expected to occur. This effectively gives the 7T11 A 
lead time during real-time sampling and results In the trig- 
gering point being displayed approximately 3 >is after sweep 
start. 




R«trie« Blanking 



Figure 3-2. miA complete Week diagram for Real-time Mmpling. 
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ngur* 3-3. Circuit wavtlems at control Mtting* shown in 
Flguro 3-1. 



of the Signal will be displayed approximately 3 us after 
sweep start. Unless the sweep repetition rate Is very slow, 
the persistances of the CRT phosphor and the viewers eye 
result in a display of samples taken during more than one 
sweep. This gives the sweep a more continuous 
appearance. 



Samples/Division Using Real-Time Sampling 

In Figure 3-4. samples are being taken at 20 iiS intervals 
and the ramp voltage Is changing at an average rate of 
2 mV/«is. The displayed output of the Horizontal Memory 
therefore changes in 40 mV steps. The CRT is blanked dur- 
ing the shaded 3 mS Intervals. Each time the CRT is 
unblanked, a spot appears 1/2Sth of a division to the right of 
its previous position. One sweep consists of 250 dots or 
samples. The amplitude of the first step in the Horizontal 
Memory output, as well as Its distance from sweep start, 
depends upon the time between sweep trigger and the first 
strobe. 



Since the dots on the CRT. representing samples taken, 
occur at 20 ms intervals, lr)creasir>g the sweep rate by po- 
sitioning the TIME/DIV control to a more clockwise setting 
Increases the horizontal distance between samples. Fewer 
samples per sweep will therefore be displayed. Counter- 
clockwise rotation of the SWEEP RANGE control selects 
faster ranges. Rotating the SWEEP RANGE ccmtrol 
counterclockwise steepens the TTH ramp. Increasing the 
amplitude of the Horizontal Memory Output voltage steps 
and reducing the number of steps required to move the 
sweep ten horizontal divisions. 



During the sweep illustrated in Figure 3-4, strobe pulses 
are shown occuhng 10. 30, 50. 70 and 90 mS after sweep 
triggering. Vertical samples taken at these times would be 
displayed 13. 33. 53, 73 and 93i(S after sweep start. No 
fixed time relationship exists between the triggering point on 
the signal and the occurance of the first strobe. This is en- 
sured by frequency modulating the 50 kHz Real-Time Oscil- 
lator, which determines strobe timing, at an approximate 
200 Hz rate. Frequency specifications for the Real-Time Os- 
cillator are given In Section 1 of the Sampling Unit Instruc- 
tion Manual. 



The time interval, between trigger recognition (Tq) and 
the first strobe, varies in value from 0 ms to 20 ^s, so all 
parts of a repetitive signal will be sampled after a number of 
sweeps have occurred. When a sweep occurs in which the 
first strobe is at trigger recognition (Tq). the triggering point 



Summary of Real-Time Basic Biock Diagram 

The basic block diagram (or Real-Time (Figure 3-1] 
shows a system very similar to a standard real-time oscillo- 
scope. The arrival of a trigger starts the timing ramp, or 
Time to Height (TTH) Converter. The 50 kHz Real-Time Os- 
cillator supplies strobe pulse to the Real-Time Multivibrator 
every 20 ms. When a strobe occurs, the Real-Time 
Multivibrator fires, causing the Memory Gate to conduct for 
about 3 MS. The CRT is blanked by the Interdot blanking 
circuit during this 3 mS period. The memory tracks along with 
the amplified TTH ramp until the gate quits conducting. The 
CRT is then unblanked and the memory voltage remains 
constant until the next memory gating pulse arrives approxi- 
mately 17 its later. The width of the memory gating pulse 
sets the lead time of the instrument. During Real-Time sam- 
pling this lead time is about 3 mS. For each triggering event, 
one sweep across the screen is produced. The display cre- 
ated during each sweep consists of a series of dots spaced 
at 20 ms intervals. At the faster real-time sweep rates the 
number of dots displayed per sweep decreases. 
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Additional Real-Time Circuits 

Figure 3-2 snows a number of circuits and consols tnat 
dkj not appear In tne basic block diagram of Figure 3-1. The 
additional circuit blocks are: Start Multivibrator, Reset Com- 
parator. and HOMV (hold-off multivibrator). Operating cort- 
trois shown on this block diagram are: SWEEP RANGE, 
TIME/DIV, and TIME POSITION. 



The block labeled Trigger in Figure 3-1 is labeled Trigger 
and Output TO in Figure 3-2. This block represents all cir- 
cuits through which the triggering signal passes before ar- 
riving at the Trigger Output tunnel diode. The time at which 
the trigger signal causes the Trigger Output TD to fire is 
referred to as trigger recognition or time Iq. The Trigger cir- 
cuit switches the Start Multivibrator circuit, which in turn 




Figure 3-4. Timing relationships during the first 1/SOdi of one typical Real-time sweep. 7T11A control settings as given In Figure 3-1. 
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sonds a start putsa to the TTH Converter. The Start 
Multivibrator also determines when Real-Time Retrace 
blanking operates. The Reset Comparator is provided to 
stop the rise in the Horizontal Amplifier output voltage when 
the voltage reaches a value of about -i-5.2 volts. When the 
output voltage of the Horizontal Amplifier reaches the reset 
value, the Reset Comparator produces an output that 
causes the HOMV to reset the Trigger and TTH circuits. 
This ends the sweep and provides Real-Tane Retrace 
blanking. 



The HOMV prevents triggering until the sweep has 
er>ded and adequate holdon time has been provided for the 
TTH Converter to recover. The HOMV then resets permit- 
ting trigger recognition. 



Control* Affoctirtg Timing and Delay 

SWEEP RANGE Control. The Sweep Range control de- 
termines the basic timing of the 7T11A and the available 
amount of Time Position^ Range. The rate of change, or 
slope, of the TTH re^p changes by a factor of ten as the 
SWEEP RANGE contr^ is rotated between positions. 



Figure 3-5 shows the rate of change of the TTH Con- 
verter output voltage for the three Real-Time Sweep 
Ranges. It should be noted that a different time scale is 
used in Figure 3-5 for each of the ranges. The second ramp 
is ten times as fast as the first, and the third range provides 
a ramp that is ten times as fast as the second. The TTH 
ramp voltage runs from 0 volts to -5 volts in a time interval 
equal to ten times the slowest available TIME/OIV settir>g. 



TIME/DiV Control. Figure 3-2 shovrs that the TIME/DIV 
control operates on the Horizontal Ampitfier block. Chang- 
ing the setting of the TIME/OIV control changes the gain of 
the Horizontal Amplifier and thereby changes display magni- 
ficatlon. Display magnification varies from XI to X500 de- 
pending upon the location of the TIME/DiV setting within the 
window provided on the front panel control. Refer to Figure 
2-6 in the Operating Instructions section of this manual. 



Display magnification is X1 at me slowest TIME/OIV set- 
ting available on each of the seven positions of the SWEEP 
RANGE control. At TIME/DIV settings providing X1 magnifi- 
cation, a 5 volt change in the TTH Converter output will 
cause the output of the Horizontal Amplifier to change 5 
volts. At TIME/OIV settings providing greater than X1 mag- 
nification. less man 5 volts is required at the Horizontal Anv 
pOfier input to obtain a S volt output. 



Wim the SWEEP RANGE control in the Sms/div to 
10 MS/dIv position and the TIME POSITION control fully CW. 
switching the TIME/OIV control from 5 ms/div (as shown in 
Figure 3-5) to 1 ms/div results ki only the first 10 ms of the 
TTH ramp being used. During mis time interval the TTH 
ramp will run from 0 volts down to - 1 volt. This change in 
TIME/OIV setting changes the Horizontal Amplifier gain 
from 1 to 5. The 1 volt change at the TTH Converter output 
will end up as a 10 volt chartge at the memory output and 
therefore 10 divisjons of horizontal deflection on the CRT. 
Magnification is X5. 



TIME POSITION Control. Figure 3-2 shows mat the 
TIME POSITION control also operates on the Horizontal 
Amplifier block. Esserrtlally the TIME POSITION control de- 
lays the start of the magnified Knear sweep delivered to the 
Horizontal Memory Gate. See Figure 3-6. 



The TIME POSITION control determines the time sepa- 
ration between the start of the TTH ramp and the start of 
the ramp from the Horizontal Amplifier. With the contrd 
settings given in Figure 3-6. TIME POS RNG is 50 ms. Fig- 
ure 3-6A shows the time relationship of the TTH Converter 
artd Horizontal Amplifier outputs the TIME POSITION 
control fully dockwtse, while Figure 3-68 shows the time 
relationship with TIME POSITION fuUy counterclockwise. 
Any value of delay between mat shown In Figure 3-6A and 
3-6B is available at intermediate positions of the TIME PO- 
SITION control. 



In Figure 3-6C the TIME POSITION control is set to mid- 
position and the TIME/DIV control has been switched from 
5 ms/div to 1 ms/div (XS Mag). Before the arrival of me Trig- 
ger, the output of the TTH Converter and the Horizontal 
Amplifier is at zero, ar>d the Horizontal Memory output is at 
-t-S volts: the dot is blanked. The arrival of a trigger pulse 
starts the TTH ramp running negative. The Horizontal Am- 
plifier still remains at zero until the TTH Converter output 
voltage passes -2.5 volts: its output then rises positive 1 
volt per 2 ms. The Horizontal Memory foHows this amplified 
and delayed ramp In the form of a staircase, stepping nega- 
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five as the strobes arrive. The sweep continues until the 
output of the Horizontal Amplifier reaches a voltage of ap- 
proximately + 5.2 volts. Then the Reset Comparator oper- 
ates. resetting the HOMV, Trigger, and TTH Converter 
circuits. 



Important Waveform Relationships 

Assume that the TTH Converter has recovered from the 
previous sweep and that Trigger Output TD (tunnel diode) Is 
armed and ready to be triggered. The arrival of a suitable 
triggering signal causes the output TD to switch to its high 
state at a time designated as Tg on Figure 3-7. When the 
Output TO switches, it causes a positive pulse to appear at 
the front panel PULSE OUT connector. This positive pulse 
ends when the output TO returns to its low state. Switching 
of the Output TO also causes a signal to be sent through 
trigger output and coupling circuits to the Start 
Multivibrator, which starts the negative-going TTH ramp. 



Strobe pulses are occuring at intervals of approximately 
20 (is; causing sampling of the vertical signal, gating of the 
Horizontal Memory, and Interdot blanking for a period of 
about 3 (iS out of each 20 microseconds (see Figure 3-4). 



While the Output TO is at its high level, the Start 
Multivibrator is held ON. With the Start Multivibrator ON, 
retrace blanking is disabled and blanking is controlled by the 
Interdot and Overrun blanking circuits. 



After an interval of time determined by an RC circuit in an 
input to the A section of the HOMV. outputs of HOMV sec- 
tions A and B switch (see Figure 3-7). This switching occurs 
at a time referred to as 1/2 hold-off interval and occurs ap- 
proximately 1 ms after Tg on the three Real-Time Sweep 
Ranges. The switching of HOMV sections A and B result in 
one of the C inputs rapidly rising to the level required to 
switch the outputs of HOMV sections C and 0. Sections C 
and 0 will not switch, however, until both C inputs are at the 
required positive level. 



The output of the Horizontal Amplifier does not start ris- 
ing until 2.5 ms after Tg since the conditions stated on Fig- 
ure 3-7 specify that 2.5 ms of time positioning is in use. 
During the time interval from 2.5 ms to 7.7 ms after Tg, the 
Horizontal Amplifier output changes from 0 volts to approxi- 
mately -f 5.2 volts. When the output of the Horizontal Ampli- 
fier reaches about -t-5.2 volts the Reset Comparator drives 
the other section C input (pin 9) positive. The C section out- 
put of the HOMV switches, causing the D section to switch. 
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Ftpura 3>6. Effect of TIME POSITION and T1ME/OIV contrela. SWEEP RANGE aet at S ma/div to 10 Ma/div poaition. 



When the D output of the HOMV switches (shown at 
7.7 ms on Figure 3-7) it causes switching of the Trigger Out- 
put TO to its low ievei. This causes the Start Multivibrator to 
shut off; this ends the TTH ramp, permits retrace blanking 
to operate, and ends the output from the PULSE OUT 
connector. 



After an interval of time (1/2 hotd-off interval) determined 
by the RC previously mentioned. HOMV Sections A, B, C 
and D return to their quiescent state (8.7 ms after Tg on 
Figure 3-7). The Arming and Output TD's are now returned 
to a ready-to-fire condition. The next incoming trigger 
(10 ms in Figure 3-7) wiil be recognized and the cycle 
repeats. 
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1. Input sipnol — 500 Hz sin« wavt. 

2. Trtggoring Laval control eanterad (+) 
Slopa. 

3. TIME POS ANQ - 5 ms. 

4. TIME POSITION control sat to mid- 
position (2,5 ms), 

5. SWEEP RANGE sat to .5 ms/div to 1 
MS/div ranga. 

6. TIME/OIV sat to ,S mi/div IX1 mag). 



R^urt 3-7. Idpal Triggpr, SwMp, and HOMV wavafomt ralationthips during raaf-tima aampling. 
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Th« minimum ftoid-off time on the three real-time ranges 
is approximately equal to the sum of the two 1/2 hold-off 
intervals (a total of atwut 2 ms). At the slower real-time 
sweep rates or when time positioning is used, hold-off time 
Increases and the maximum triggering rate therefore 
decreases. 



SEQUENTIAL EQUIVALENT-TIME 
SAMPLING 



Additional Circuits Required 

Figure 3-8 shows a simplified blocic diagram of circuits 
required for sequential equivalent-time operation of the 
7T11A. Comparison of Figure 3-6 with the real-time blocK 
diagram shown in Figure 3-2 shows that the Reset Compar- 
ator and Real-Time Multivibrator are not used during equiv- 
alent-time operation. 



Additional circuits (shown in Figure 3-6), required during 
sequential operation are; Slewing Ramp, Slewing Compara- 
tor, Slow Ramp Generator, Slow Ramp inverter. Dot Posi- 
tion Comparator, and Dot Position Memory. 



Slewing Ramp. The Slewing Ramp is a fast ramp that is 
started at the same time as the TTH ramp and runs negative 
at the same rate. Its slope is determined by which of the four 
equivalent-time Sweep Ranges is selected. The output of 
the Slewing Ramp is fed to one Input of the Slewing Com- 
parator. where its voltage is compared to the inverted out- 
put of the Slow Ramp Generator. 



Slow Ramp. The Slow Ramp Generator output, after 
passing through the Slow Ramp Inverter, provides an Input 
reference voltage to the Slewing Comparator against vmich 
the output of the Slewing Ramp is compared. 



The output of the Stow Ramp Generator rises from 0 
volts to slightly more than -i-IO volts and is then reset by a 
reset multivibrator. After a short hdd-off interval, a nega- 
tive-going output of the HOMV is able to again shut off the 
reset multivibrator, permitting generation of ar>other slow 
ramp. 



The rate of rise and therefore the time required to gener- 
ate the Slow Ramp is controlled by the SCAN conrol. On 
equivalent-time ranges and with REP SCAN selected, the 
SCAN control permits controlling the dot density of the 
display. 



Slew Ramp Inverter. The Slow Ramp Inverter Inverts 
the Slow Ramp output. The negative-going output of the 
Inverter is applied to the Slewing Comparator. 



The TIME POSITION control introduces offset to the 
Slow Ramp Inverter Input to compensate for the offset in- 
troduced into the Horizontal Amplifier by the Time POSI- 
TION control. Unless this Is done the TTM ramp could be 
stopped by the comparator before any change in voltage 
appeared at the output of the Horizontal Amplifier. 



Slewing Comparator. The puq»se of the Slewing Com- 
parator is to compare the output of the Slewing Ramp with 
the output of the Slow Ramp Inverter. When these two Irv 
puts to the comparator are equal, the comparator delivers 
an output. The Slewing Comparator output initiates the 
strobe pulses that are delivered to the vertical unit sampling 
heads and cause them to sample the input signals. The 
Slewing Comparator output also stops the negative-going 
TTH ramp. This stopped level Is then amplified and read into 
the Horizontal Memory at 1/2 hold-off time. 



Dot Position Comparator and Memory. Factors deter- 
mining the timing and lir>earity of the CRT display are the 
cleanliness of the TTH Converter, Horizontal Amplifier, Hori- 
zontal Memory, and output circuits. The nonlinearities and 
distortions present in the Slewing Ramp, Slewing Compara- 
tor. and Slow Ramp circuits do not affect display timing and 
linearity. The independertce of these two groups of circuits 
cause the timing of the output from the Slewing Comparator 
to be critical. 



If the Horizontal Amplifier is set to a magnification ratio of 
50. a 0.1 volt excursion of the TTH ramp shows up as a 10 
volt excursion at the output of the Horizontal Memory. Also, 
the Time Position control can be set so that the TTH Con- 
verter must go through an excursion of 5 volts before the 
Horizontal Amplifier becomes operative. It is this situation 
that makes the timing of the Slewing Comparator output 
very critical. 



Since the timing of the Slewing Comparator output sets 
the output level of the TTH Converter, and since this firing is 
dependent upon the programmed level set by the Slewing 
Ramp. Slewing Comparator. Slow Ramp, and Slow Ramp 
Inverter, it Is easy to see that a few millivolts of program- 
ming error can cause the TTH ramp to be stopped at a level 
corresponding to an off screen dot position. The Dot Posi- 
tion Comparator and Dot Position Memory are provided to 
prevent this programming error. 



The Dot Position Comparator compares the voltage from 
the Horizontal Memory (via the Output Amplifier) with the 
Slow Ramp voltage. If the Memory voltage is not at the 
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conect level, an error signal causes the Dot Position Mem- 
ory to shift level. This new DC level is fed hack to the Slow 
Ramp Inverter to slide the next sample closer to the correct 
position. Care is taken to make the strobe slewing and the 
TTH Converter system track each other, so only a smaH 
position error remains to be corrected by the Dot Position- 
ing circuits. 



The number of recognized triggers required to construct 
one equivalent time sweep is dependent upon how close 
together horizontally the samples are spaced. This is depen- 
dent upon dot density or samples per sweep. The SCAN 
control permits changing the Slow Ramp slope and thereby 
changing dot density. 



Constructing the Display 

One major difference between real-time and equivalent- 
time sampling in the 7T11A is the manner in which the dis- 
play is crxtstructed on the CRT. During re^-time operation 
many samples of the vertical input signal are normally taken 
during one horizontal sweep. During equivalent-time opera- 
tion only one sample of the vertical input signal is tak^ and 
one dot is displayed for each input trigger. In Figure 3-9, 
ideal waveforms are shown for the 7T11A sequential equiv- 
alent-time sampling. 



Each time a trigger is recognized (time T^) a new TTH 
Converter sweep is generated. When the output levd of the 
fast ramp generator (the Slewing Ramp) equals that of the 
Slow Ramp Inverter, a samjiHing head strobe pulse is gener- 
ated and the vertical input signal is sampled. The signal am- 
plitude is stored in the vertical memory. The CRT is blanked 
when the strobe ocoirs and the change in TTH Converter 
output voltage is stopped. 



Waveform Relationships 

Figure 3-9 shows ideal wavefomi relationships for se- 
qu»itlai equivalent-time sampling. Minimun trigger h^d-off 
time for th<) tiiree fastest equivalent time ranges is at least 
25 Its. The HOMV will not permit triggering at intervals of 
time closer than 25 ns regardless of the input trigger repe- 
tition rate. For purposes of explanation, triggering is at 
25 fiS intervals, and ^ foflowtng control settings are 
assumed: 



TIME POSITION 
SWEEP RANGE 
TIME/DIV 
SCAN 



fully clockwise 
.5 usidW to 1 ns/div 
.5 M$/div 

adjusted to 50,000 per sweep 
(about a 20 Hz rate) 



The TTH Converter voltage, after passing through the 
Horizontal Amplifier and the X2 gain of the Horizontal Mem- 
ory, is stored in the Horizontal Memory by turning on the 
Memory Gate for aj^oximately 2 ms at the 1/2 hold-off 
time. The CRT Is then unblanked, pamitting display of a dot 
at a position determined by the voltages stored in the verti- 
cal and horizontal irwnories. After a suitable hedd-off ^ter- 
val, determined by the HOMV, the circuits are returned to 
normal and another triggering signal can be reco^ized. 



When the next trigger signal is recogmzed (shown at 
25 (is in Figure 3-9} the TTH ramp and Slewir>g Ramp again 
start running negative at the same rate. Since the output 
voltage of the Slow Ramp is continuously changing at a 
slow rate the Slewing Ramp must run slightly more negative 
this time. The strobe pulse therefore occurs at a slightly 
lat^ time with respect to trigger recognition (Tq). 



Ea^ sam^^e results in the display of a dot slightly to the 
right of the dot representing the preceding sample. This in- 
crease in delay between Tg and the strobe pulse continues 
until dots have been placed hwizontaliy completely across 
the CRT. The Slow Ramp resets and another 
equivalent-time display is then started at the left of the CRT 
and progresses slightly to the right at each sample as ttie 
process repeats. 



When the Output TO switches to its high state at time 
(Tq), the TTH ramp and Slewing Ramps start running nega- 
tive at the same rate. The Slow Ramp is assumed to have 
started its run from 0 volts to -f 10 volts 25,000 mS previ- 
ously and has completed 1/2 of its positive run. The Slow 
Ramp output is therefore -i-S.O volts. At the control settings 
given above, the Horizontal Amplifier gain is XI and there- 
fore no attenuation is introduced at the Slow Ramp Inverter 
input. Tfie Slow Ramp Inverter gain is set at 0.5 so the -h 5 
volt input signal will appear as a -2.5 volt signal at the 
output. The -2.5 volt output of the inverter is fed to one 
input of the comparat^. When the Slewing Ramp output 
voltage applied to the comparator reaches a value equal to 
that applied by the Slow Ramp Inverter, the comparator 
output goes positive. 



The comparator output stops the negative-going TTH 
ramp and prevents the Slev/ing Ramp from going below the 
level of the Slow Ramp. At the same time the comparator 
enables the 7T11A Interdot blanking and causes a strobe 
pulse to be sent to the sampling head(s) in the Sampling 
Unit plug-in(s). This Is shovm occurring at 2.5 (t$ after Tq in 
Rgure 3-9. The sampling head(s) sample the input signals 
and the signal amplitudes are stored in the vertical memo- 
ries. No spot win appear on the CRT at this time since the 
tnterdot blanking is operative. 



3-12 




Theory of Operation— 7T11A 




Figure 3*9. ideal waveform retationahips during sequential equhralent-ttma sampling. 
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After an interval of time determirted by an RC circuit in 
the HOMV, the A output of the HOMV switches to a more 
positive level. This switching occurs at a time referred to as 
1 /2 hold-off Interval and is shown occurir>g at 1 0 »>s in Figure 
3-9. This 10 uS is the absolute minimum time duration that 
will permit a full 10 division sweep at a TIME/DIV setting of 
.5 MS/div and with the full 5 mS of available time positioning 
range in use. The actual value of 1/2 hold-off interval must 
therefore be somewhat longer than the 10 ms shown. 



Switching of HOMV section A causes the Horizontal 
Memory Gate to be turned on. The -2.5 volt level of the 
TTH ramp appears at the Horizontal Amplifier output as a 
■+2.S volt level, and at the Horizontal Memory output as a 0 
volt output level. These voltage relationships are Illustrated 
In Figure 3-3. 



After an interval of about 2 tis. as determined by a sec- 
ond RC circuit in the HOMV. the 0 output of the HOMV 
switches to its high level. See Figure 3-9. Gate D. shown as 
switching at 12 mS after Tg, ends the Horizontal Memory 
gating pulse. Interdot bianKing is disabled artd a dot appears 
on the CRT at a position determined by the voltage level 
stored in the vertical artd horizontal memories. Sirwe the 
Horizontal Memory output voltage is now 0 volts, the dot is 
px>sitioned at the horizontal midposition (at the 2.5 «<s posi- 
tion on the display). 



The switching of HOMV section 0 (12 mS after Tg) also 
causes the Output TO to return to its low state and the TTH 
Converter, Slewing Ramp, arKl Horizontal Amplifer ouQxrts 
to return to their 0 volt level. After another interval of at least 
IOmS (1/2 hold-off interval) the HOMV permits rearming of 
the Output TO to a 'ready-for-trigger* condition. 



In Figure 3-9 triggering is shown to occur again at 25 mS 
and the cycle rep)eats. Since the Slow Ramp voltage Is 
steadily rising toward its 10 vott limit, the Slow Ramp volt- 
age is slightly more positive than at the previous Tg and the 
Slewing Ramp must run more negative before the compara- 
tor output again occurs. The output of the Horizontal Mem- 
ory is now -10 mV when unbtanking occurs, instead of the 
0 volts present following the previous Tg. A dot appears on 
the CRT positioned 1/1 00th of a division to the right of the 
previous dot. 



Ideally, if triggering continues to occur at 25 ms intervals, 
dots will continue to be placed 1/I00th of a division to the 
right of the previous dot at intervals of 25 mS until the Slow 
Ramp react^s its approximate +10 volt limit. When the 
Slow Ramp reaches + 10 volts, the Reset Multivibrator pro- 
vides retrace blanking and resets the Slow Ramp to zero. 
After a hold-off interval, the Slow Ramp can again be 
started. 



Turning the TIME POSITION control fully CCW affects 
the waveforms (of Figure 3-9) as shown in Figure 3-10. With 
the full 5 iis of available time positioning in use. the time 
interval from 5>is to 10 ms after Tg is displayed. 



The Time Position control provides an offset current to 
the Slow Ramp Inverter input that causes the Inverter out- 
put to be shifted negative by 5 volts. If at the time indicated 
as 7.5 mS on Rgura 3-1 0. the Slow Ramp Generator is deliv- 
ering + 5 volts to the Inverter input, this signal will appear as 
an additional -2.5 volt signal at the output. Adding this 
—2.5 volt signal to the -5 volts produced by the Time Posi- 
tion control results in a —7.5 volts at the Inverter output. 




Figure S-10. Ehect of turning TIME POSITION control fully CCW 
on weveforma of Figure 3-9. 
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Factors Affecting Dot Density 

On the three fastest equivalent-time sweep ranges, the 
triggering interval can be no less than about 25 mS. As the 
trigger repetition rate is reduced so that the Interval be- 
tween triggers is more than 25 mS. a reduction in dot density 
becomes apparent. This is because the dot density is de- 
pendent on the amount of change in the Slow Ramp volt- 
age. An interval longer than the 25 uS minimum triggering 
interval permits a greater change in the slow ramp voltage 
and therefore Increased dot spacing. 



Switching the Sweep Range control between the three 
fastest equivalent-time ranges has no noticeable affect on 
samples taken per sweep, but when the slowest equivalent- 
time Sweep Range (5»>s/drv to 10ns/div) is selected, the 
HOMV range capacitor is changed. The HOMV now permits 
triggering at intervals no closer than 200 vs. Since the slow 
ramp voltage will change more in 200 ms than in 25 ms. if 
triggers are arriving at intervals closer than 200 «is, switch- 
ing from one of the three fastest equivalent-time ranges to 
the slowest equivalent-time sweep range reduces the dot 
density. 



Changing the setting of the TIME/OIV control has no ef- 
fect on dot density because an attenuator network, corv 
trolled by the TIME/DIV control, reduces the slope of the 
signal delivered to the Slow Ramp Inverter by the same fac- 
tor as Horizontal Amplifier gain is increased. Also, dot den- 
sity is not affected by rotation of the VARIABLE time per 
division control. Rotation of ^ VARIABLE control do^- 
wise inaeases Horizontal Amplifier gain whHe reducing input 
to the Slow Ramp Inverter by the same factor. 



Assume that the TIME/OIV control Is at a position where 
Horizontal Amplifier gain is X1. The entire 5 volt output of 
the TTH Converter will be used by the Horizontal Amplifier. 
Assumming 1000 samples per sweep, samples are taken at 
5 mV intervals along the TTH ramp. With the TIME/DIV con- 
trol at a setting providing X10 Horizontal Amplifier gain, only 
0.5 volts of the TTH ramp is used to produce 10 divisions of 
horizontal deflection. In order to maintain the dot density 
(1000 samples/sweep was assumed) samples must be 
taken at 0.5/1000 - 0.5 mV intervals along the TTH ramp 
rurKjown. This Is accomplished by reducing the rate of 
change of the stow ramp at the Inverter input to one-tenth of 
Its former value, using the attenuation network mentioned 
above. 



In summary: the SCAN control affects dot density. Dot 
density may also be affected by the trigger repetition rate or 
by switching from one of the three fastest equivalent-time 
Sweep Ranges to the slowest equivalent-time Sweep 
Range. Dot density is not affected by switching from one 
TIME/DIV setting to arrother. 



Blanking 

Four types of blanking are used in the 7T11A. inputs to 
the blanking circuits are provided via the interface connector 
to allow mainframe logic circuits the ability to determine 
when CRT blanking may occur. The four types of blanking 
used in the 7T11A are: Interdot, Overrun, Real-Time Re- 
trace. and Slow Ramp Retrace (see Figure 3-11). The first 
two types. Interdot and Overrun, are used during both real- 
and equivalent-time sampling. Real-Time Retrace blanking 
is used only during real-time sampling and Slow Ramp Re- 
trace is us^ only during equivalent-time operation. 



The purpose of Interdot blanking is to blank the CRT until 
the voltages representing the latest TTH Converter and ver- 
tical signal sample are stored in their respective memories. 
Figure 3-4 shows that during real-time operation. Interdot 
blanking occurs at the time a strobe pulse Is delivered to the 
vertical unit and the Horizontal Memory is gated on. Figure 
3-9 shows that during equivalent-time operation. Interdot 
blanking starts at the time of the vertical strobe pulse and 
erkfs vrhen the horizontal memory gating pulse ends. 



Overrun blanking prevents the display of a dot if either of 
the push-pull outputs of the Horizontal Amplifier exceeds 
-f 5 volts. This prevents display of undesirable parts of the 
sweep. 



Both Real-Time Retrace and Slow Ramp Retrace 
blanking prevent the user from seeing the retrace portion of 
the sweep. Retrace blanking keeps the CRT blanked from 
the time the sweep erxls until a new sweep starts. 



The logic shown in Figure 3-11 A includes a peak detec- 
tor. At normal trigger repetition rates the peak detector de- 
livers a signal that permits normal operation of all four types 
of blanking. If a period of more than one or two seconds 
elapses between triggers, the output of the peak detector is 
lost and all blanking is disabled. 

No sweep is present in the absence of triggers and If the 
CRT is blanked, the beam cannot be located using the oscil- 
loscope beam finder. As explained above, blanking Is dis- 
abled if more than a couple of seconds elapses between 
triggers arxl the beam findw will then function. 



Retrace blanking is provided for use by the oscilloscope 
mainframe Sweep Gate circuit. Interdot and Overrun 
blankir>g are provided to the mainframe Auxiliary Z-Axis cir- 
cuit. This blanking circuit also provides for input from the 
mainframe Control Logic to ensure that the 7T1 1 A may only 
blank the CRT during its allotted display time. An inverted 
version of the Z-AxIs blanking signal is provided for use by 
the mainframe's Auxiliary Sweep circuit. 
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(A) 





(B) 



FIgur* 9*11. 7T11A BI«nkino Logic. 
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Unavoidable Delay Introduced by the 7T11A 

During sequential equivalent-time sam^^ing a fast rise, 
low repetition-rate pulse cannot be displayed using Internal 
triggering. The reason for diis is illustrated in Figure 3-12. 
With Triggering Level and Stability controls set to ^oduce 
triggering as near as possible to the start of the pulse lead- 
^ edge, some of the pulse leading edge occurs before the 
triggering level is reached and Is therefore lost. 



Another factor preventing display of the input signal lead- 
ing edge is that triggering is not instantaneojs. Time is re- 
quired for the signal to trav^ to the trigger circuits and 
cause the Trigger Output TD to switch to its high state. By 
the time the Triggw^ Output TO switches (time Tq), the signal 
illustrated in Rgure 3-12 has reached its peak value. If a 
strobe pulse is deiiv^ed to the samplirtg bridge at this in- 
stant (time Tq) none of the leading edge of the input pulse is 
displayed. The display window has been shifted to the right 
since Its start is delayed by the same amount as Tq lags the 
triggering level. 




Figure 3-12. Unavoidable delay between trigger point on Input 
signal and atari of display window. 



If the Slow Ramp is at zero, the Comparator should pro- 
duce a strobe pulse at time Tq for d^ivery to the sampling 
heads. Some lag exists between Tq and production of the 
str<^ pulse and additional time is required for the strobe to 
travel from the 7T11 A to the Vertical Unit and thence to the 
sam^^ing bridge. If the sapling head is curating on an 
extender cable, or a probe type sampling head is used, the 
travel time is further increased. The display window is 
shifted due to this travel time. In Figure 3-12 the display 
window is shown extending from SO ns to 70 ns after the 
triggwing level is reached. With the input signal shown, 
delivering strobe pulses to the sampling bridge during the 
interval from 50 ns to 70 ns will resist in sampling the verti- 
cal input signal after it has returned to zero. A straight line 
will therefore be displayed horizontally across the CRT. 



The display wkidow can be moved furmer to the right on 
Rgure 3-1 2 by further delaying the start of the swe^. Turn- 
ing the Time Position control CCW increases the amount of 
delay between Tq and the start of the display window, if the 
time between in|>ut pulses is not too long and repetition rate 
is constant, a display can be created by triggering on one 
input pulse and delaying the display window so that the 
strobe pulses arrive at the sam^ing head coincident with 
the next input pulse. Setting the triggering level and slope 
controls for triggering on the trailing edge of the input pulse 
shown in Rgure 3-12 reduces the delay (time positioning) 
required. 



Two methods of starting the sweep and strobing the 
sampling heads before the input signal reaches the sampling 
bridges are discussed in Section 2 of this manual. The first 
method is to introduce delay in the vertical signal path be- 
tween the sigf>al source and the input to U>e sampling head. 
A 50 Q delay line can be used lor this purpose. The second 
method requires use of a signal source providing a 
Pretrigger. In both of these methods me trigger signal must 
be connected to the 7T1 1 A External Trigger connector. Op- 
eration Is satisfactory at bom low and high trigger repetition 
rates and when the repetitkxi rate is not constant. 



RANDOM EQUIVALENT-TIME SAMPLING 



Introduction 

Random sampling permits display of the leading edge, or 
any other part, of the input signal shown in Rgure 3-1 3. This 
is possit^e even when observirtg fast-rise, short duration 
pulses, and wtwi using either internal or external trigger 
sources (EXT modes of triggering give better results in Ran- 
dom Sampling). 



Not only the input signal leading edge, but also vertical 
inputs prior to the arrival of the triggering sigrral can be dis- 
played. An example is shown in Figure 3-13. where the trig, 
gering is set f<x me (-I-) slope and at a triggering level above 
that of the first pulse. The pulse occurring prior to the trigger 
point is displayed. 



Seeing before the triggering point is possiUe when using 
the 7T1 1 A in Random mode due to the introduction of lead 
time. The effect of lead time is opposite to that produced by 
the Time Position control. Rotation of the Time Position 
control CCW increases the delay between trigger recogni- 
tion (time To) and the start of the display window. Lead time, 
however, moves the display window in the opposite direc- 
tion. The effect of lead time is evident if the position of the 
display window is compared in Figures 3-12 and 3-13. 
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Rflur# $> 13 . EN«ct of iMd time in moving display window. 



During Random mode operation, a lead time of approxi- 
mately one-half the time positioning range (TPR) is intro- 
duced on all four equivaJent-time sweep ranges. In addition, 
in the 5 ns/div to 10 ps/div sweep range, another 50 ns of 
lead time is introduced. Since the TPR is SO ns, at this 
sweep range setting, a total of (1/2 of 50 ns + 50 ns) ap- 
proximately 75 ns of lead time is introduced at the fastest 
sweep range setting. 



interval (see Figure 3-14). These two inputs are a reset 
pulse delivered by the HOMV (at 1/2 hold-off interval after 
Tq). and an input delivered by the Trigger circuit at time Tj. 
The Ratemeter effective measures the time between reset 
and the next trigger recognition (Tq) and adds this time to 
the 1/2 h^d-off time. 



A third input to the Ratemeter is the DC correction. This 
Input supplies the required lead time and correction to the 
timing of the Ratemeter output. 



Lead Time Offset The Leadtime Offset circuit causes 
the Ratemeter output to occur a^roximat^y 1/2 time po- 
sitioning range (1 1/2 TPR on the fastest Sweep R^e) 
sooner than it normally would. This lead time permits strobe 
pulses to be delivered to the sampling heads before arrival 
of the signal to be observed and therefore permits seeing 
before the triggering point. The Lead Time Offset also pro- 
vides an offset voltage to the Horizontal Amplifier so that 
trigger recognition (time Tq) is displayed at the approximate 
center of the display wirvjow. 



Lead time results from the action of the Ratemeter circuit 
and the introduction of offset current to the input of the 
Horizontal Amplifier. The direction of lead time offset current 
is opposite to offset current introduced by the Time Position 
control. 



Ratemeter Correction. The Ratemeter Correction circuit 
cimbines Lead Time Offset with the output of a compara- 
tor. This comparator is considered to be included in the 
Ratemeter Correction block of Figure 3-14. The comparator 
delivers an output if the output of the TTH Converter and 
the output of the Slow Ramp Inv^er are unequal. The error 
voltage from the comparator is combined with the Lead 
Time Offset at the Ratemeter Correction output. 



Random Mode Block Diagram 

Comparison of Figure 3-14 with the Sequential Block dia- 
gram of Figure 3-8 shows that a number of Uocks have 
been added. The adcfitional blocks shown In Figure 3-14 are: 
Ratemeter, Lead Time Offset, Ratemeter Corection, and 
Start Coirection Memory. Another difference between the 
Sequmtial and the Rand^ block diagrams is friat the Ran- 
dom block diagram shows a {+) stop input to the TTH Con- 
verter. arxi an OR logic symbol is shown at the T!>l 
Converter input. 



Ratemeter. The Ratemeter provides an output that per- 
mits the disptay window to include time prior to arrival of a 
signal at the sampling head as shown in Figure 3-13. The 
Ratemeter effectively determines the time between triggers. 
Two Ratemet^ inputs are needed to determine this time 



Start Correction Memory. The Start Correction Memory 
includes a gating circuit. When the HOMV delivers a strobe 
pulse to tNs gating circuit, the output of the Ratemeter Cor- 
rection circuit is stored in the Start Correction Memory. The 
Start Correction Memory drivers a DC voltage to the Rate- 
meter. This DC voltage provides Ratemeter lead time and 
as^sts in correcting any error in me timing of the Ratemeter 
output. 



Random Operation 

At a programmed time before the arrival of the trigger 
event, the Ratemeter produces a start command. The st£ul 
command starts me Slewing Ramp. The Slewing Ramp and 
me Slow Ramp Inverts outputs are compared In the Slew- 






FIgura 3*14. Random moda block diagram. 
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ing Comparator, which will deliver an ou4wt (strobe pulse) 
when the two ramps reach the same level. Although the 
TTH Converter receives a start command from the Rateme- 
ter at the same time as the Slewing R^p. the TTH Cotv 
verter does not ir>itially make any output excursion. The 
reason for no initial TTH Converter output is that during 
Rar>dom operation the start convnand resuKs in both a (+) 
input and an equal (-) input being applied at tite same time 
to the TTH Converter input. If the trigger amlves before the 
strobe, a ( + ) stop command occurs and ^e TTH ramp runs 
negative until a strr^ drive pulse and (-) st^ command 
ct^Tte from the Slewing Comparator. If bw trigger and 
strobe events both happen simultaneously, the TTH Con- 
verter produces no change in mitput voltage. If the strc^ 
occurs before the trigger, then the TTH ramp runs positive. 



The start input to ^ TTH Converter and Slewing blocks 
of Figure 3-14 shows two inputs operating through an OR 
circuit. In nwmal Random operation, the Ratemeter pro- 
duces a start drive pulse that precedes the trigger pulse. 
The Incoming bigger pulse then has no more effect on the 
already started TTH Converter and Sieving Ramp drcuts. 
In the event that the Ratemeter guesses much too late, or 
the period of an indivklual trigg^ is much shorter than the 
average period, then the trigger circuit will start the TTH 
Converter and Slewing Ramp circuits, the same as in 
sequential. 



strc^ possible after a start pulse has been received, the 
Slow Ramp Inverter ou^ut is set as close to aero as 
possible. 



The DC offset provides the lead time correctk^ needed 
to get the Tq point (0 volts output from the TTH Converter) 
shifted to the center of the screen with CW rotation of the 
Time Position controls. In order for this strobe to occur 1/2 a 
TPR (time position range)ahead of the trigger, the start 
command must occur 1/2 a TPR ahead of the trigger. The 
TTH Converter must be producing a vdtage of +2.5 volts 
for the start (and the strobe) to be at this point ahead of the 
trigg^. It is therefore necessary to add an offset voltage of 
2.5 volts to balance out the difference in the comparator 
between the TTH Converter and Slow Ramp Inverter out- 
puts. To keep the Dot Position Servo content, it is also nec- 
essary to insert an offset into the input of the Horizontal 
Amplifier to make it appear that the TTH Converter is 
putting out 0 volts instead of +2.5 volts. If the TTH Con- 
verter output level agrees with the Slow Ramp Inverter out- 
put, then the start command was correctly timed ar>d no 
shift in DC correction Is needed. If the level is offset (+). the 
start was too early. Once the circuit decides that the correct 
starting time has been reached, the DC correction stops 
moving. The Dot Position servo then balances its compara- 
tor so that the dot ends up in the correct position on the 
screen. 



Correction of the timing of the Ratemeter st^ com- 
mands results primarily from the use of (To) and HOMV (Re- 
set) information fed to the Ratemeter. Because this 
correction is not adequate to make a start decision with the 
needed accuracy, the Start Conection Memory and DC cor- 
rection circuits are added. 



In the normal course of seating a CRT display, the 
strobe pulses are made to occur in a slewed manner over a 
window of time related to the trigger pulse. As the strobes 
^ew across the time window, the TTH Converter produces 
different output levels corresponding to the different points 
in time. 



The comparator (in the Ratemeter Correction block of 
Figure 3-14) checks the output lev^ of the TTH Converter 
after it has been told to stop by both stop inputs. It com- 
pares this level plus a DC offset against the level of the Slow 
Ramp Inverter output. The comparator operatir>g on the 
output of the TTH Converter uses the slewing fxogramming 
as a reference base; if the start commarfds are operating at 
the correct time with respect to «>e triggw, the comparatw 
reads the same voltage at the TTH Converter output as at 
the Slow Ramp Inverter (without leadtime offset). If d>e 
Slow Ramp Inverter has a —1 volt output, bie TTH Con- 
verter must have a - 1 volt output. To obtain the earliest 



Waveform Relationships During Random Sampling 

Ideal waveform relationships during Ramdom Sampling 
are shown in Figure 3-15. The Triggerir>g Level is set at the 
level indicated by the dotted line on the input signal wave- 
form. Trigger recognition Tg is occuring at 0 «is, 25 mS. 
50 MS. and so forth. Control settings are: 



TIME PCS RNG 
SWEEP RANGE 
TIME/DIV 
TIME POSITION 



5 MS 

.5 M$/div to .1 ns/div 
.5 MS/div 
fully ccw 



Trigger repetition rate is constant and the Ratemeter is 
starting the Slewing Ramp 1/2 TPR (time position range) or 
2.5 mS before trigger recognition. 
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The waveform shown as the flatemeter Input in Figure 3- pulse is fed to the Tj Gate of the Ratemeter. When the 

15 is at its higher level during the same interval of time that Trigger Output TD switches back to its low level, the nega- 

the Trigger Output TD is at its higher level. When the Trigger tive-going portion of the Ratemeter Input waveform causes 

Output TD goes to its high level at time Tq. a positive-going reset of the Ratemeter. By effectively measuring the time 




Reure 3-1S. Ideal waveform relationahipa during Random egurvalent-timo aampllng. 
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between reset and the following Tq, the Ratemeter 
is able to predict when the next trigger will ocor. A change 
in trigger repetitk^ rate results in the Ratemet^ changing 
the timing of its output pulse to ensure starting of the Slew- 
ing Ramp 1/2 TPR before trigger recognition. The Rateme- 
ter Comparator and Correction Memory also assist in 
maintaining the relationship between Ratemeter Output and 
To- 



In Rgure 3-15 the part of the vertical signal sampled by 
each strobe pulse is located vertically directly above each 
strobe pulse. The seven strobe pulses shown give a display 
of sev^ dots located OTte division apart horizontally (see 
Figure 3-16). The sixth strobe pulse occurs at the same time 
as the trigger (at 125 ms) and this sample is (Ssplayed 5 
divisions the left graticule edge. The triggering p^ is 
therefore disf^ayed at the graticule center. 



The input to the Horizontal Amplifier, in the example 
shown in Figure 3-15, is identical to the TTH Converter Out- 
put except for bang offset -2.5 volts from that for the TTH 
Converter. 



When the fastest SWEEP RANGE setting is selected 
(5 ns/div to 1 0 ps/div) an additional 50 ns of lead time is 
automatically switched in. Adding this 50 ns to the 1/2 TPR 
(time positioning range is 50 ns at the fastest SWEEP 
RANGE setting) gives a total lead time of about 75 ns. With 
a lead time of 1 1/2 TPR (75 ns) the TTH Converter is 7.5 
volts more positive than the Horizontal Ampiifter input. Al- 
though it may appear that the vertical input is being sampled 
75 ns before Tg. su(^ is not the case. If. tor example, 50 ns 
is required for the strobe pulse to travel to the sampling 
bridge, the first sample displayed is actually taken only 
25 ns before Tg. 



Using a slower SWEEP RANGE will provide more lead 
time (1/2 of time position range) and permit seeing further 
ahead of the trigger. The TIME/DIV control will still permit 
selecting the same or other sweep rates. Lack of space on 
Figure 3-15 prevents showing the four additional strobe 
pulses required to fill the ten divisions display area. 



The low dot density in Figure 3-16 is a result of the unre- 
alistic slope of the Slow Ramp Inverter ^put waveform 
shown. The actual slope is determined by the SCAN rantrol 
and is much more gradual than illustrated. 




DETAILED CIRCUIT DESCRIPTION 



Introduction 

The following description of 7T1 1 A circuits begins with a 
discussion of the instrument's relationship with Sampling 
Units used in the oscilloscope’s vertical compartments. 
Next, each circuit is described in detail in subsections having 
the same titles as related diagrams in Section 8 of this man- 
ual. These diagrams, as well as figures referred to in this 
section, will help in understanding the relationship between 
the various circuits. 



Relationships Between the 7T11A and Vertical Unit 

Figure 3-17 shows the relationship between circuits in 
the 7T11A Sampling Sweep Unit and a Sampling Unit lo- 
cated in the adjacent vertical compartment of a 7000-Series 
oscilloscope. Designations of RT are used in Figure 3-17 to 
indicate switch positions during Real-Time operation. ET in- 
dicates switch positions during Equivalent-Time operation. 
Switching represented is actually done by transistors and 
diodes. The actual switching method used is discussed later 
in this section. The dotted lines in the vertical unit (labeled 
Strobe. Sampling Drive, and Oscillator Control) are in use 
only during Equivalent-time operation. 
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Figure 3-17. Block diagram showing inlerconnoctions between 7T11A and vortical plug-ln during real-time operation. 
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In Figure 3-17, switching is shown set to the RT (real- 
time) position. The 50 KHz Real-Time Oscillator in the verti- 
cal unit is providing strobe pulses to the Memory Gate 
Driver in the vertical unit and to the Real-Time Multivitxator 
in the 7T11A. The strobe pulse to the Real-Time 
Multivibrator is supplied by the adjacent Sampling Unit 
Plug-in through the center conductor of a coaxial cable. In- 
terconnection between units is via pin 14 of J641 (the corv 
nector mounted alortg the lower left side of the 7T1 1A). 



With the switches in Figure 3-17 set to the ET 
(Equivalent-Time) position, the Real-Time Oscillator in the 
vertical unit is disabled and the Strobe Driver in the 7T11A 
supplies strobe pulses to the Memory Gate Driver of the 
vertical unit. During equivalent-time sampling (either Se- 
quential or Random) the 7T1 1 A determines when the signal 
applied to the vertical unit is sampled. During 
equivalent-time operation, the Real-Time Oscillator is dis- 
abled by effectively grounding the shield of the coaxial cable 
between the right-hand vertical plug-in and the 7T11A. The 
Real-Time Oscillator is disabled when the line labeled ‘Oscil- 
lator Control* is grounded. 



The block in the Sampling Unit (see Figure 3-17), labeled 
Real-Time Trigger, serves no purpose when using a Sam- 
pling Sweep Unit such as the 7T1 1A. The Real-Time Trigger 
circuit is for use with conventional time base units. See the 
Sampling Unit instruction manual for further information 
about this circuit. 



TRIGGER INPUT 

A schematic diagram of the Trigger Input circuit is given 
on Diagram 1. in Section 8, Diagrams and Circuit Board 
Illustrations. The schematic is divided by grey shaded lines 
separating the circuitry into major stages. Th^ stages aid 
In locating components mentioned twe. Sub-headings in 
the following discussion use these stage names to further 
identify portions of the circuitry on Diagram 1 . 



General 

Figure 3-16 is a block diagram of the complete trigger 
circuit. Four modes of triggering are available: Internal trig- 
gering from the signal applied to the sampling head of either 
vertical plug-in. or one of three modes of external triggering. 
All triggering signals are carried by 50 n stripline or coaxial 
cable. Triggering signals do not go through front-panel 
switches of the plug-in or the oscilloscope. Switching be- 
tween different triggering modes is done by coaxially 
mounted reed relays controlled from the 7T1 1A front panel 
switches. 



Triggering signals, except when the HF SYNC mode is 
selected, pass through the Trigger Slope Amplifier to the 
Schmitt Trigger circuit. The output of the Schmitt Trigger Is 
fed to the Arming and Output tunnel diodes. Output Tunnel 
Diode CR152 (Diagram 2), if ready to recognize a trigger, 
provides a fast trigger signal to start the TTH ramp and the 
HOMV cyde. 



The 1 Meg Amplifier shown In Figure 3-18 is used only If 
the EXT 1M triggering mode Is selected. The X10 Amplifier 
is available on all triggering modes except HF SYNC. 



Internal Triggering 

When internal triggering (INT) is selected, a portion of the 
input signal from either of the Sampling Unit plug-ins can be 
fed to the 7T11A. This signal is carried between the adja- 
cent vertical plug-in and the 7T1 1A through contact 2 or 8 of 
J641 (lower left side of the 7T1 1A). 



Within the 7T11A the triggering signal passes through 
the closed contact of internal (INT) reed relay K32 (see Fig- 
ure 3-18) to the Tngger Slope Am^ifier (062 and 072). The 
Trigger Slope Amplifier provides the proper polarity (posi- 
tive-going) signal to the Schmitt Trigger circuit when trigger- 
ing from either the positive-going or negative-going portion 
of the vertical Input signal. When the Schmitt Trigger circuit 
fires, a fastrise pulse Is coupled to Arming and Output tun- 
nel diodes CR142 and CR152. 



With the INT pushbutton on the 7T1 1 A pushed, the verti- 
cal unit (left or right) that supplies the triggering signal Is 
selected by pressing Its INT TRIG pushbutton. Figure 3-19 
is a simplified diagram of the circuits used to determine 
which vertical unit supplies the triggering signal. The figure 
shows a Sampling Unit in both the right and left-hand vertl- 
cal plug-in compartments of the oscilloscope. The Sampling 
Unit in the right-hatxl plug-in compartment is supplying the 
internal triggering signal to the 7T11A. Which sampling unit 
supplies the 7T11A trigger depends upon the state of the 
multivibrator in the Multivibrator and Trigger Logic Block of 
Figure 3-19. One-half of this multivibrator Is In the left chan- 
nel Sampling Unit and the other half Is in the right channel 
Sampling Unit. Although this simplified circuit represents the 
trigger logic circuit using a switch and resistor, the actual 
circuit utilizes transistors, diodes, and resistors. 



In Figure 3-19, triggering from the right channel has been 
selected and a portion of the input signal to this channel is 
applied, through 038 and the closed contacts of INT reed 
r^ay K32. to the Trigger Slope Amplifier (062 and 072). 
062 and 072 are shown in block diagram form in Figure 3- 
19. 
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Flgura 3-10. Stock diogram of tho 7T11A triggor dreutt 



In Figure 3*19 the low resistance shunting the left chan- 
nel trigger pickoff and the input of Q36 reduces the level of 
this trigger signal below the level required to forward bias 
036. Pressing the INT trigger pushbutton on the left channel 
vertical plug-in causes the multivibrator to change state. The 
shunting resistance is removed from 036 input and 036 
input is now shunted by a low value of resistance. The trig- 
ger signal picked off the left channel sampling head is now 
applied to the Trigger Slope Amplifier through 036. 



With the 7T11A INT trigger pushbutton pushed in. the 
coil of reed relay K32 is connected to -i-S volts. Energizing 
this relay completes the circuit between the sampling head 
and the Trigger Slope Amplifier. The other set of contacts 
on the 7T11A INT trigger switch provide a ground to the 
multivibrator and trigger logic circuits in both Sampling 
Units. Without this ground the INT trigger pushbuttons on 
the vertical units will not light, due to reverse biasing of their 
current sources. This reverse bias causes shuntir>g of the 
trigger pickoffs of both sampling heads, preventing passage 
of trigger signals through either Q36 or Q38. 



External (EXT SO Q) Triggering 

When the 7T11A External 50 0 input pushbutton Is 
pushed in, trigger signals connected to the TRIG INPUT 
connector pass through contacts of EXT 500 reed relay 
K31 to the Trigger Slope Amplifier. Refer to Rgure 3-16. 
Selecting EXT 50 0 provides a more direct and higher speed 
path than the INT or EXT (1 M) modes. 



External (EXT 1 M 0) Triggering 

When the EXT 1 MO pushbutton Is pushed in. the 1 MEG 
AMP is inserted between the TRIG INPUT connector and 
the Input of the Trigger Slope Amplifier. The 1 Meg Amplifier 
is a XI gain. 1 megohm input FET amplifier. R42 provides 
the ^ megohm Input Impedance. Series limiting resistor R43 
provides overload protection to the input of the amplifier lor 
positive voltages. Diode CR43 provides overload protection 
against excessive negative input voltages. 1 M ZERO ad- 
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justment R4S is us«d to set the amplifier output to 0 VDC 
when no trigger signal is applied. Resistor R51 and C51 
provide power supply decoupling while diode CR51 protects 
Q50 emitter-pase junction against excessive reverse bias. 

The trigger signal is applied to the gate of 044A. This 
signal appears at the drain of Q44 and is coupled to 0445 
through Q50. The signal appearing at the gate of 0445 is 
practically equal in amplitude to, and is the same polarity as. 
the signal applied to the gate of 044A. Negative feedback 
appearing across the common source resistor R47 limits 
gain of the 1 MEG AMP to X1. 



HF SYNC 

When HF SYNC is selected, the Schmitt trigger circuit is 
disabled by applying a large forward bias to the base of 
0126 (Diagram 2). A simplified diagram of the HF SYNC 
circuit is shown in Figure 3>20. Important parts of the HF 
SYNC circuit are integrated circuit U20, 200 MHz tunnel di- 
ode oscillator CR28, and 10 MHz tunnel diode CR29. 



Integrated circuit U20 (pin 4) supplies -I-7.15 volts as a 
stable source of voltage for the front-panel STAGIUTY con- 
trol and HF SyrK Adjustment RIO. The integrated circuit 
also delivers a stable voltage of approximately +3 v<^ts 
from pin 6 for use by tunnel diode oscillator CR28. The volt- 
age at pin 6 of the integrated circuit can be changed ap- 
proximately ±10% by rotating the STASIUTY control. 



The 200 MHz oscillator (CR28) is synchronized to a sub- 
multiple of the incoming high-frequency trigger signals. The 
high-frequency sine-wave or pulse trigger signal, applied to 
the TRIG INPUT connector, is coupled to the 200 MHz os- 
cillator through a coupling arrangement built into the trigger 
circuit board and through C27. Oscillator inductor L23 is the 
lead of tunnel diode CR28. Trigger signals, within a fre- 
quency range of approximately 1 to 12 GHz. are counted 
down to about 200 MHz by CR28. The free-run frequency of 
CR28 is adjustable with R10. The 7T11A STASIUTY con- 
trol permits the 200 MHz oscillator frequency to be varied 
about the value set by RIO. The STA6ILITY control can be 
used as a coarse sync control during HF SYNC operation. 



Jt14 



SampNng UM 

(L*n diwmal) 



SampHng UnM 
(RieM eherMwii 



J114 



Sampling 

h*»d 

triegw 

picfcoff 




Multivibrator 

and 

Trieear Logie 




INT Trigger 
eulh button 



Sampling 

head 

trigger 

pickoff 



I ^1 

\ I / Lit Unlit 

— Q — puthbutton [ I pudibutton 

/ I \ 



\ I / 



/ 1 \ 
INT Trigger 
pud) burton 



7T11* 

(A channel) 



INT 

Input Amp* 



Q38 



Q36 



Q62 Q72 



♦SV 



TRIG 

SLOPE 




AMP I 


I 



r 

O 1 

I 



IN 

OUT 






K32 






O I 
\ I z' 



/ I \ 



/-77 

T riggi 
pushbutton 



Q _ INT Trigger 



SITe-29 



Figure 3-19. Simplified 7Tt1A Trigger Selector circuit ehowirtg uee of right chenrtel Sampling Unit at source of Internal trigger aignel. 



3-26 










Theory of Operation — 7T11A 



Rotating the TRIG LEVEL control causes a slight change hi The output of CR26 is counted down by a factor of about 

the bias of the 200 MHz tunnel diode oscillator. During HF 20 to 1 by 10 MHz tunnel diode oscillator CR29. Sync 

SYNC operation the TRIG LEVEL control functions as a fine Countdown adjustment R30 is used to set the bias and fre- 

sync control. 
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quency of the 10 MHz tunnel diocle oscHlator. The approxi- 
mate 10 MHz output of CR29 i$ fed through R34 to the 
Arming and Output tunnel diodes (Diagram 2). 



When the 7T11A HF SYNC pushbutton is in the out posi- 
tion both tunnel diode oscillators are disabled. The base of 
transistor 026 Is grounded through R26 causing 026 to 
turn ON. Cortduction of 026 causes both 022 and 032 to 
turn ON. Conduction of 022 disables the 200 MHz oscillator 
and 032 disables the 10 MHz oscillator. 



Pushing in the HF SYNC pushbutton removes the 
ground, applied through R26, from the base of 026. With 
the HF SYNC selected the tunnel diode oscillators free-run 
except when a negative pulse is applied to the base of 026 
through R178 (Diagram 2). This negative pulse is applied 
when the Arming and Output tunnel diodes (CR142 and 
CR152 of Figure 3-21) are at their high level. 



Output triggers from the Sync Oscillator are coupled di- 
rectly to the Arming and Output tunnel diodes, CR142 and 
CR1S2 respectively. See ‘Arming and Output Tunnel Di- 
odes' In the discussion for Diagram 2. TRIGGER & 
HOLDOFF. for more information. 



Trigger Slope Amplifier, SLOPE (— ) or (+) 

Diagram 1, TRIGGER INPUT, in Section 8 shows the 
Slope Amplifier connections with negative slope (-) se- 
lected. 062 and 072 are connected as a differential ampli- 
fier. With the TRIG LEVEL control set to mid-position, and 
no Input trigger, current through each transistor Is about 
5 mA. Q72 curent Is delivered by the -1-5 volt supply 
through CR73, while 062 current is supplied through R69. 
Current through R69 must be reduced below 5 mA to cause 
triggering of the Schmitt Trigger circuit. With (-) slope se- 
lected, this will occur when the base of 062 is driven below 
the level on the base of 072. With {+] slope selected, trig- 
gering win occur when the base of 062 is driven above the 
level at the base of 072. The level at the base of 072 is 
determined by the settirtg of the TRIG LEVEL control. Trig- 
gering on either the positive-going or negative-going portion 
of the trigger signal can be selected using SLOPE switch 
S70. 



Trigger Amplifier (TRIG AMP X1, X10) 

The trigger path is connected to one Input of the Slope 
Amplifier at all times. When the X10 pushbutton is pushed 
in, this same digger path is also connected to the Input of 
the X10 Amplifier. 082 and 092 form a high speed Inverting 
amplifier. The amplified and inverted output of this amplifier 
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Figure 3-21. Relettonihip of the Output TUnnel Diode to other 7T11A circuits. 
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is fed to tf>e other input of the Slope Amplifier, giving an 
effective boost to the gain, especially for trigger risetimes of 
greater than a few nanoseconds. 

The input trigger is apipiied to the base of Q82A. The 
signal appearing across the emitter resistor R68 serves as 
the input signal to 082B. The in-phase signal developed 
across R87 is fed to the base of Q92. The inverted output 
signal appears across R96 and is coupled through C93 to 
the base of Q72. The amplified trigger signal appearing at 
the emitter of Q72 aids the unampiified signal at the base of 
Q62 and resuits in a X10 amplification of the trigger signal. 



X10 Zero adjustment R80 is used to set the voltage at 
the output of the X10 Amplifier to 0 volts. Diodes CR91 and 
CR92 protect transistor Q92 against excessive reverse 
bias. Power supply decoupling is provided by R66 and C86. 
Decoupiing filters are also used in the -fS and -15 volt 
supi^y lines. 



TRIGGER & HOLDOFF 

A s^ematic diagram of the Trigger & HokJoff circuit is 
given on Diagram 2, in Section 8. Diagrams and Ciroit 
Board illustrations. The schematic is divided by grey shaded 
lines separating the circuitry into major stages. These 
stages aid in iocating components mentioned here. SuP- 
-headings in the following discussion use these stage names 
to further identify portions of the circuitry on Diagram 2. 



Schmitt Trigger 

The Schmitt trigger circuit used in the 7T1 1A provides a 
hysterisis band that can be made very narrow (around 1 
millivolt) while retaining the use of a very fast, norw 
stabiiizabie tunnel diode. The tunnel diode is connected into 
a positive feedback circuit that does two things: It ampiifies. 
by positive feedback, an input trigger signal: and once the 
tunnel diode has changed state in response to step trigger 
input, the circuit reduces current in the tunnel diode so that 
it wiii revert to the iow state when the trigger step is re- 
moved. This circuit is disabled when the HF SYNC push- 
button is pushed in. 



With tunnel diode CR134 (see Figure 3-22) armed and 
sensitive to small trigger input signals, current through the 
tunnel diode is just slightly below the value required for fir- 
ing. The current through 0122 can be adjusted using Trig 
Level Zero adjustment R120. Part of 0122 cunent flows 



through 0128 and the remainder through the series com- 
bination of the tunnel diode and 0138. An additional current 
is supplied to the series combination of the tunnel diode and 
0138 through resistor R132. 



Adjusting Trig Level Zero adjustment R120 permits the 
tunnel diode current to be set to just below the firing value 
(see point 1 on Figure 3-23). A small positive-going trigger 
signal at the emitter of 0122 causes an increase of current. 
This increase in 01 22 current flows through the tunnel diode 
and 0138. Even if this initial increase does not cause tunnel 
diode current to exceed the value designated as Ip. rapid 
firing of the tunnel diode may still occur due to amplification 
in the circuit. Any increase in tunnel diode current produces 
a change in voltage at the coileclor of 0138, A part of this 
change in voltage, as determined by the settings of Stab 
Zero adjustmwit R135 and the front-panel STABILITY con- 
trol. appears at the emitter of 0128 as a decrease in for- 
ward bias. This results in a larger percentage of 0122 
current passing through tunnel diode CR134 and transistor 
0138. If the initial increase in tunnel diode current plus the 
increase due to ampilfication result in tunnel diode current 
exceeding Ip, the tunnel will svntch to point 2 on Figure 3-23. 
Switching of the tunnel diode results in a loss of tunnel di- 
ode current because of the DC load supplied by R132. This 
loss of current is amplified by the circuit. The decrease in 
tunn^ diode current causes an effect opposite to that pro- 
duced by an increase in tunnel diode current. The forward 
bias of 0128 increases and a larger porticxi of 0122 current 
flows through 01 28 causing tunnel diode current to move 
from point 2 on Figure 3-23 to point 3. With the tunnel diode 
current set to a value just greater than l„ removal of the 
small triggering current causes the tunnel diode to switch 
back to the low voltage state shown as point 4. With the 
tunnel diode in the low voltage state, current is again sup- 
plied through R132 and tunnel diode current is again re- 
turned to the value indicated by point 1 . The output of the 
Schmitt Trigger circuit is fed to Arming and Output TD's 
CR142 and CR1S2. 



The front-panel STABILITY control permits control of the 
sensitivity of the Schmitt trigger circuit. Gain of the amplifier 
is dependent upon the parallel resistance of Stab Zero 
adjustmentRl35 and the resistance of photosensitive resis- 
tor R136. Applying a more positive voltage from the STA- 
BILITY control to the base of Q136 inaeases light output. 
An increase In light output reduces the resistance of light 
sensitive resistor R136 and increases the gain of amplifier 
Q12B and 0138. The STABILITY control receives regulated 
voltage from integrated circuit regulator U20 (Diagram 1) 
through R137. 
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Hold-Off MuHivibrator (HOMV) 

The HOMV is responsibie for supplying signals at the 
proper time to several different circuits. Outputs to five dif- 
ferent circuits are shown along the right side of Figure 3-24. 



The HOMV consists of four, two-input gates. The four 
sections are shown as U110A. B. C and D in Figure 3-24. 



The four gates are divided into two sets. Each set is con- 
nected as a DC coupled multivibrator. The first set is formed 
using the gates designated A ar>d B and having terminals, t , 
2. 3. 4, 5 and 6. These two gates form the HOMV. The 
second set, consisting of gates C arxt D is used tor Horizon- 
tal Memory Gate drive pulse logic and Real-Time HOMV 
logic. 




-15 V 
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Figure 3-32. Simplified echemetlc of the Schmitt Trigger circuit 
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Each of the gates has the following characteristics; 
When both inputs are above +2 volts, the output is at 0 
volts. Inputs to the gates will risealMve +2 volts if the input 
circuit is opened. When one or the other input is pulled be> 
low O.fl volts with a current of 1 mA, the output goes to +4 
volts. Since both inputs of Gates B and 0 ^e connected 
together they function as inverters. 



The quiescent state of the gate is as follows: The output 
of Gate A is 0 volts, B is +4 volts, C is +4 volts, and 0 is 0 
volts. 



InpKJts 1 and 2 of Gate A are both above +2 volts due to 
the positive voltage at the junction of R174 and R176. The 
voltage at this junction reverse biases 0102 and forward 
biases 0104. With 0102 reverse biased, input 1 is open and 
wiH puH itself up to a positive voltage. Input 2 is positive due 
to current through 0104 and R105. 



The 0 volt output at pin 3 of Gate A is applied to Inputs 4 
and 5 of Gate B and results in +4 volts at the output (pin 6) 
of Gate B. Conduction of diode CR105 holds pin 2 positive 
when cu(T«it through 01 04 ceases shortly after trigger rec- 
ognition (Tj). 



■Rie output of Gate C is also +4 volts. Pin 9 input of 
Gate C is above the -f 2 volt level if the equivalent-time 
mode is used and beiow the - 1 - 0.8 volt level during real-time 
operation (note voltage at top of R103 in Figure 3-24). Gate 



C mjtput (pin 8) will be -)-4 volts however, when Gate A 
output is 0 volts, since pin 10 is kept below the - 1 - 0.8 volt 
level by input current supplied through R108 and CR106. 
With Gate C output at -i-4 volts, the Gate D output (pin 1 1) 
is 0 volts. 



The main difference in the action of the HOMV during 
real-time and equivalent-time operation is the manner and 
time at which sections C and D change state. During equiva- 
lent-time operation, pin 9 of the integrated circuit is held 
positive by voltage applied through R103 and CR103. All 
that is required to cause sections C and D to switch levels is 
to raise the voltage on pin 10 to about +2 volts. When Gate 
A output switches to -i-4 volts, diode CR106 is reverse bi- 
ased. and pin 10 pulls itself positive at a rate determined by 
the RC of R108 and C106. When the voltage at pin 10 
reaches approximately -i-2 volts, the output of Gate C 
switches to 0 volts and causes Gate 0 output to switch to 
-1-4 vdts. 



During real-time operation, rising pin 10 to a positive 
potOTtiai may not change the state of Gates C and D, be- 
cause a positive potential must be present at both Gate C 
inputs (pins 9 and 10). The positive voltage applied through 
R103 and CR103, during equivalent-time operation, is not 
present during real-time operation. The positive vintage re- 
quired at pin 9 is supplied by reset transistor Q554 (Diagram 
6). This reset pulse occurs when tiie output ramp of the 
Horizontal Amplifier reaches approximately -1-5.2 volts. 




Figure S-23. Operating cheracterietics of Schmitt Trigger circuit 
tunnel diode (CR1S4). 



Real-Time HOMV Switching 

Use of Figure 3-25 and Figure 3-24 together vwth the 
block diagram in Figure 3-2 will aid in understanding the time 
relation^ips of inputs and outputs of the real-time circuits in 
the following discussion. 



Assume that the TTH Converter has recovered from the 
previous sweep and Output TD CR152 Is armed and ready 
to be triggered. The arrival of a suitable triggering signal 
switches the Output TD to its high state, at a time desig- 
nated as Tg on Figure 3-25. This sends a negative-going 
pulse from 0162 to 0212 (Diagram 3). The Start 
Multivibrator then causes the TTH Converter circuit to start 
a negative ramp output. 0162 also cuts off 0164, driving 
0174 into conduction. The conduction of 0174 produces a 
negative output at its collector and this output is utilized in 
three places during real-time <^ration. Rgure 3-24 shows 
that this outi^t is applied through R176 to the base of 026 
(Diagram 3) If HF Sync triggering is selected. This disables 
the HF Syrw oscillator. 
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The signal at the coUector of 0174 is also applied 
through 0194 to 0196. As explained earlier, none of the 
four types of Planking can produce blanking unless 0196 is 
turned on. Real-Time Retrace blanking is disabled at this 
time due to conduction of 0234 in the Start Multivibrator. 
Interdot blanking is not active at time Tq unless a strobe 
pulse happens to ocojr simultaneous with the switching of 
the trigger Output tunnel diode to its high state. 



The negative signal output of 0174 at Tq drives 0184 
into conduction. The positive pulse appearing at the collec- 
tor of 0184 is delivered, by way of 0186, to the PULSE 
OUT connector on the 7T11A front panel. The negative 
pulse at the collector of 0174 occurs vrhen Output tunnel 
diode CR152 switches to its high state (at time Tq) and re- 
mains until CR152 is returned to its low state by an output 
from pin 1 1 of the HOMV. 
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Anottier output occurs as a resutt of the conduction of 
Q174 at time Tg. The voltage at the junction of R174 and 
R176 drops from +4.9 volts toward -5.3 voKs at a rate 
determined Oy a hold-off capacitor switched in by the range 
switch. When the hoid-otf capacitor voitage reaches -0.6 
voits, Q102 turns on, causing gates A and B to charrge 
state. When gates A and B change state, current through 
R105 and CR105 holds the gates in this state after removal 
of the negative voltage applied through Q102. This change 
in state of gates A and B occurs at a time referred to as t/2 
hold-off interval. Figure 3-25 shows this occurring 1 ms after 
time Tq. 



The switching of gates A and 6 at 1/2 hold-off interval 
causes the input current to pin 10 of gate C (through R108 
and CR106) to stop due to reverse biasing of CR106. With 
input current stopped, pin 1 0 of gate C pulls itself positive at 
a rate determined by the RC at this input. When the voltage 
at pin 10 of gate C reaches approximately +1.5 volts, gate 
C switches provided its pin 9 input is also positive. As previ- 
ously mentioned, pin 9 is kept positive at all times during 
equivalent-time operation, but during real-time operation pin 
9 is driven positive by Q554 (Diagram 6) when the output of 
the Horizontal Amplifier reaches about +5.2 volts. During 
real-time operation, 0554 usually drives pin 9 of gate C pos- 
itive after pin 10 reaches the required +1.5 volts. With both 
pin 9 and pin 10 positive, gate C output switches to 0 volts, 
driving gate D output to +4 volts. 



If the TIME POSITION control is set fully CW so that the 
Horizontal Amplifier ramp starts at the same time as the 
TTH ramp, and if a fast real-time sweep rate is selected, pin 
9 of gate C wilt be driven positive by Q554 before pin 10 
reaches +1.5 volts. Gate C will therefore not swit^ until 
C106 charges to the required +1.5 volts. The output of the 
Horizontal Amplifier will continue above +5.2 volts until lim- 
ited by the dynamic range of the amplifier. Since Overrun 
blanking permits a display of only the 0 to +5 volt portion of 
the Horizontal Ampiirier output, no adverse effects result. 



When gates C and 0 swKch, a positive pulse is coupled 
to 0144 and 0154, the current sources for Arming TD 
CR142 and Output TD CR152 respectively. This causes 
both tunnel diodes to go to their low state. 0162 shuts off. 
causing the Start Multivibrator to shut off and end the TTH 
ramp and enable Real-Time Retrace blanking. 0164 starts 
conducting, causing 0174 to shut off. The positive pulse at 
the PULSE OUT connector now ends. 



When 0174 shuts off, the junction of R174 and R176 
attempts to go to +50 volts but is prevented from doing so 
by the hold-off capacitor. When the charge on this capacitor 
reaches approximately +4.9 volts, transistor 0104 corv 
ducts, returning Gates A, B, C and D of the HOMV to their 



quiescent state. The Arming and Output tunnel diodes re- 
ceive bias and the cycle is to repeat when another trigger is 
recognized. 



Equivalent'Time HOMV Switching 

Figures 3-24 and 3-26 together with the block diagram in 
Figure 3-6 will aid in understanding time relationships of the 
equivalent-time circuits in the following discussion. 



The right side of Figure 3-24 shows a total of five circuits 
receiving signals from switchir>g of the HOMV during equiva- 
lent time sampling. The switching shown in Figure 3-24 is 
actually done using transistors. Figure 3-26 shows wave- 
form relationships during sequential equivalent-time sam- 
pling. The same basic time relationships exist during 
Random sampling except for the influence of the Ratemeter 
circuits and lead time offset current on sweep related cir- 
cuits. Comparison of Figure 3-15 with Rgure 3-26 shows 
that the same basic time relationships hoid between the 
HOMV, Trigger, and blanking circuits. 



The output levels of the four gates, just prior to trigger 
recognition, is ^ same as listed for Real-Time HOMV oper- 
ation. Output of Gate A is 0 volts. B is +4 volts. C is +4 
voits, and gate D is 0 voits. 



When the Output TD in the trigger circuit fires. 0174 con- 
ducts. 0164 also conducts, producing a pulse output drive 
and a drive pulse to the Ratemeter Tg memory level. Con- 
duction of 0174 results in the voltage at the junction of 
R174 and R176 dropping from +4.9 volts toward -5.3 
volts at a rate determined by the hold-off capacitor switched 
in by the SWEEP RANGE switch. When the capacitor volt- 
age reaches -0.6 volts, 0102 turns on, causing A and B 
gates to change state. This is shown occurring 10 t<s after 
time Tg in Figure 3-26. 



When Gate B goes from +4 volts to 0 volts, part of this 
change in voltage appears at the junction of R116 and 
R117. Figure 3-25 shows that this negative pulse is applied 
to the base of 0546 (Horizontal Memory Gate circuit. Dia- 
gram 6) as a conduction command during equivalent-time 
sampling. 



The switching of Gate A output from 0 volts to +4 volts 
shuts off input current to pin 10 of Gate C due to reverse 
biasing of CR106. Within approximately 2 vS the voltage at 
pin 10 of Gate C (see Figure 3-26) rises to the approximate 
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Condttioni: 

1. Input tignal — 500 Hz aine 
wavt. 

2. Trigguring Laval control can- 
tarad. (^1 Slope. 

3. TIME f^OSRNG - Sms. 

4. TIME POSITION control sat 
to midposition (2.5 ms). 

5. SWEEP RANGE sat to .5 
ms/div to 1 ps/div ranpa. 

6. TIME/OIV sat to .5 ms/div 
(X1 mag). 
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PIgurp 3-2S. Trtggor. Swo«p, and HOMV wavafom ralationahipa during raal-tima Mmpling. 
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FIgur* 3-26. Typical waveform ralaUonaNpa during aaquantial aguivalant-tiina aampling. 
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+ 1.S volts required to cause switcfiing of Gates C and D. 
The requrement that botf) Gate inputs be positive to get a 
low output is met since pin 9 is also positive. Rgure 3^4 
shows that Ajring equivalent*time operatk^ a positive volt* 
age is supplied to pin 9 through R106 and CR106. 



Swtching of Gate D mjtput to +4 volts is shown in Fig- 
ure 3-26 at approximately 1 2 ms after Tg. This positive out- 
put from Gate 0 ends the Memory Gating pulse. At the 
same time Gate D output shuts off current sources Q144 
and 0154. causing the Arming ^ Output TO's to switch to 
their low state. With Output TO CR152 at its low state, 
conduction of 0174 stops (12 after Tg in Figu'e 3-26). 



When 0174 shuts off, 0184 also shuts off causing the 
puise at the Pulse Out connector to «id. A negative-going 
puise is fed from the collected' of 01 84 through R185togate 
the Dot Position Memory during equivalent-time operation 
and to 0404 to reset the Ratemeter Ramp (Diagram 5). 



When 0174 shuts off (12 us after Tg in Figure 3-26) the 
SWEEP RANGE switch hold-off capacitor connected to the 
junction of R174 and R176 starts charging toward -l-SO 
volts. When the voltage at the junction of these resistors is 
aii^roximat^y 0.6 volts more positive than the 4.3 volts 
maintained at the bass of 0104 by zener VR104. 0104 will 
turn on. The pin 1 input of Gate A has pulled itself positive 
since 0102 ccxiducted only momentarily at the 1/2 hold-off 
interval (10 iis to 12 in Figure 3-26) when gates A and B 
swit^ied. The pin 2 input has been held down by the input 
current sut^iied through R105. 



As soon as the emitter of 0104 reaches -1-4.9 volts the 
current through R105 switches to 01 04 and pin 2 of gate A 
pulls itself positive causing all gates to switch back to their 
original quiescent level. The current sources 0144 and 
01 54 tor the Arming and Output tunnel diodes are turned on 
by the output of gate 0 and all circuits are again ready tor 
the next trigger. 



Arming and Output Tunnel Diodes 

Use Figure 3-21 to aid in understanding the following dis- 
cussion. When the HF SYNC mode of triggering is selected, 
the signal source for the Arming TO and Output TO is the 
HF SYNC Oscillator (tunnel dkxle CR29, Diagram 1). Trig- 
gering energy is supplied through 0140A to Amiing tunnel 
diode CR142. and through R152 to Output tunnel diode 
CR152. 



In any mode other than HF SYNC the Schmitt Trigger 
circuit supplies the triggering signal to the Arming and Out- 
put tunnel diodes. Triggering signals are supplied to the 
Arming TO through Q140A while the Output TO is supplied 
through R1 51 and a section of signal path px-oviding a 5 ns 
delay. 



Output tunnel diode CR 1 52 controls the state of the tran- 
sistor differential p^r 0162-0164. This circuit provides out- 
put or controlling signals to a number of other circuits as 
shown in Figure 3-21. 



In wder for a small trigg^ signal to switch the Output 
tunnel diode to the high state, the Arming and Output tunnel 
diodes CR142 and CR152 respectively must first have suffi- 
cient arming current through them. Arming current tor the 
Arming tunnel diode is supplied by the differential amplifier 
consisting of 0146 and 0144. Transistors 0154 and 0156 
are used as a differential am|:rijrier and provide the current 
source for the Output tunn^ diode. The base of one transis- 
tor in each of the differential amplifiers is grourtoed (0146 
and 0156) while the voltage on the other bases (0144 and 
01 54) is controlled by the HOMV (hold-off multivibrator). 



When the output of Gate D of the HOMV (pin 1 1 of U1 10) 
is at approximately -i-4 volts, both 0144 and 0154 are shut 
off and neither tunnel diode can receive arming current. 
When the HOMV output switches to 0 volts the current 
sources tor the tunnel diodes are turned on. 



Curr^ will increase to the armed value sooner in the 
Output tunnel diode than in the Arming tunnel diode due to a 
difference in the RC of components in the collector circuits. 
Providing the arming current is close to the armed value of 
CR142. the arrival of a trigger will switch CR142 to its high 
state. Switching CR142 to its high state increases the cur- 
rent through CR152 by about 3 mA. The Output tunnel di- 
ode is now fully armed and will switch to its high state as 
soon as the trigger that switened CR 1 42 reaches it through 
the 5 ns delay line. 



Output T.O. Circuits 

Refer to Figures 3-21 and 3-27 as well as Diagram 2. 
TRIGGER & HOLDOFF, in Section 8 of this manual to aid in 
understanding the following discussion. 



Trigger Pulse. When Output tunnel diode CR152 is in 
toe low state, curent is flowing through transistor 0164 of 
the differential pair. When CR152 goes to the high state. 
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0164 shuts off and 0162 turns on. Turning on 0162 sends 
a fast current pulse to 0212 and thence to 0230 of the 
Start Multivibrator. The Start Multivibrator then starts the 
TTH Ramp (Diagram 3. TIME TO HEIGHT CONVERTER). 



HOMV Drive. When Output tunnel diode CR152 goes to 
its high state 0164 turns off, which turns on 0174. This 
starts the Hoid^ft Multivibrator cycle. The voltage at the 
junction of R174 and R176 starts dropping at a rata deter- 
mined by the parallel resistance of R174 and R176 arxl the 
capacitance of C101. 



TIME TO HEIGHT CONVERTER 

A schematic diagram of the Time to Height Converter 
circuit is given on Diagram 3. in Section 6. Diagrams and 
Circuit Board Illustrations. The schematic is divided by grey 
shaded lirws separating the circuitry into major stages. 
These stages aid in locating components mentioned here. 
Sub-headings in the following discussion use these stage 
names to further identify portions of the circuitry on Diagram 
3. 




Pulse Out When 0174 turns on, 0184 also turns on 
rapidly. This shuts off grounded base stage 01 86, interrupt- 
ing a 10 mA current. Interrupting this current produces a 1/2 
volt, positive-going output pulse into 50 0. (The output pulse 
is 10 volts or more if the output is open circuited). 



Blanking Logic. No blanking is possible unless 0196 is 
turned on. Transistor 0196 wilt stay on as long as 0194 is 
shut off. Transistor 0194 is kept off by the peak detector 
(CR191. R191. C191. and R192) connected to its gate. 
Each tlrrte CR152 switches to its high level any slight loss in 
voltage on C191 is replaced. See Figure 3-11 and discus- 
sion under the heading of Blanking in the Circuit Theory part 
of this section. 



Start Multivibrator 

This circuit, formed by transistors 0230 ar>d 0234, con- 
trols the start of the TTH and Slewir>g Ramps and provides 
logic for CRT blanking (see Figure 3-28). Transistor 0234 
supplies a 22 volt negative drive pulse to the gate of the 
switching FET (0294) in the TTH Converter, a 2/3 mA drive 
to the base of start transistor 0304 of the Slewing Ramp 
(Diagram 4), and Real-Time Retrace blanking logic to 0244. 
The Slewing Ramp is used only during equivalent-time 
sampling. 




Figure S-27. Trigger Output Circuits. 
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Transistor Q230 receives drive from either the Trigger 
Circuit (Diagram 2) by way of grounded base stage 021 6 or 
from the Ratemeter (Diagram S). The Ratemeter controis 
the Start Multivibrator only during Random sampling. The 
input from the Ratemeter is disabled in either Sequential 
Mode or the Real-Time Sampling Mode by transistor 0222. 
Voltage at the junction of resistor R224 and capacitor C224 
together with the voltage at Random-Sequential switch 
S220 ensure conduction of 0222 during both Real-Time and 
Sequential operation. 



The bias on this multivibrator is set so that both transis- 
tors shut off when no drive is applied to the base of 0230. 
The quiescent voltage at the collector of 0234 is - 0.6 volt, 
as set by CR234 and R234. The network CR29S, CR296, 
CR294. R296 and R294 ensures that the gate of the swritch- 
ing PET 0294 is never forward biased. The arrival of a drive 
signal causes the two transistors to conduct heavily, switch- 
ing the collector of 0234 to -22 volts in about 15 nanosec- 
onds. When the drive is removed, the transistors store for a 
microsecond or so, then shut off. TTH transistor 0294 re- 
covers first; the Slew Ramp is delayed slightly by the inclu- 
sion of the diode - RC network in the base. This diode 
decoupling network is necessary to keep the Slewing Ramp 
from receiving false restarts (with resultant double strobing) 
from reset aberrations present in the TTH Converter. 



Negative drive voltage of - 22.5 volts is used for the gate 
of PET 0294 because the TTH Converter output can fall as 
low as -10 volts in normal operation. In order to ensure 
that the turn off bias of the gate is always greater than pinch 
off, it must be set at a voltage much lower than the lowest 
allowable level of either the drain or source. C294 and Gate 
Comp adjustment C237 counteract and equalize the PET 
gate biowby charge received during the start drive pulse. 
This biowby equalization is especially important when op- 
erating with the fastest range, where a 50 pP feedback ca- 
pacitance is used. The ratio of gate-drain to feedback 
capacitance is large for this range. 



TTH Circuit 

The Time to Height Converter is the key timing circuit in 
the 7T11A. It is essentially a Miller integrator formed by 
transistors 0260 and Q264, and feedback capacitors 
switched by the SWEEP RANGE control. 



Pigure 3-28 shows two outputs from the TTH Ramp Gen- 
erator. One output is fed to 0446 of the Ratemeter Correc- 
tion Memory (Diagram 5). The Ratemeter is used only during 
Random sampling and is discussed later in this section. The 
second output of the TTH Converter is fed to U512A at the 
input of the Horizontal Amplifier (Diagram 6), also discussed 
later in this section. 



The TTH output ramp may be made to run positive or 
negative with respect to its zero volt starting point. During 
Real-Time and Sequential Sampling the TTH ramp may only 
run negative. During Random Sampling the direction the 
TTH ramp mns depertds upon whether strobe or trigger oc- 
curs first. 



The direction that the TTH ramp runs is determined by 
the TTH Slope control circuits (see Pigure 3-28). With (— ) 
Slope Driver Q262 supplying input to the Miller Intergrator 
circuit, the Miller output ramp vnll be negative-going. When 
(-I-) Slope Driver Q272 supplies input current, the Miller out- 
put ramp is positive-going. 0262 and 0272 supply equal but 
opposite inputs. If bo8i 0262 artd 0272 are allowed to sup- 
ply current to the feedback capacitors (C290. C291 and 
C292) the net result is no input and therefore no change at 
the Miller output. 



To produce an output ramp, either 0262 or 0272 must 
be shut off. Conduction of 0252 will shut off (— ) Slope 
Driver 0262, white conduction of 0228 will shut off (-H) 
Slope Driver 0272. Ano^ condition must be met if an 
output ramp is to be developed: Switching transistor 0294 
must be shut off. When this transistor is ON, the input cur- 
rent is shorted around the feedback capacitors. 0294 pro- 
vides a means of rapidly returning the Miller integrator 
output to the 0 volt level, thereby ending the TTH ramp. 



When Output tunnel diode CR152 (Diagram 2) switches 
to the high state, 0162 turns on. This turns on 0212 and 
results in a negative pulse at the collector of 0216 and 
0218. This negative voltage level remains at the output of 
0216 and 0218 until the Output TD is switched back to its 
low level. 



During Random operation the output of 0218 is used to 
drive 0226 into saturation. With 0228 saturated 0272 is 
reverse-biased. The (-I-) Slope drive to the Miller circuit is 
therefore cut off and remains cut off as long as the Output 
TD remains at its high level. During Real-Time and Sequen- 
tial operation the output of 0218 has no effect on the (4-) 
Slope Drive sir>ce the (-f ) Slope Driver is always off during 
these modes of operation. The same logic that causes 0222 
to conduct, killing the Ratemeter input to the Start 
Multivibrator, also causes 0228 to remain on at all times 
during Real-Time or Sequential operation. The voltage at 
the junction of R221 and R223 causes 0228 to saturate 
shutting off (-I-) Slope Driver 0272. 

As mentioned previously the Start Multivibrator (0230 
and 0234) may be turned on by either of two signals. During 
Real-Time and Sequential operation when Output TD 
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CR152 recognizes a trigger and switches to its high level, a 
negative pulse is delivered from the collector of Q21 6 to the 
base of 0230 causing both 0230 and 0234 to conduct. 
During Random operation the Ratemeter normally provides 
a negative pulse to the base of 0230 to turn on the Start 
Multivibrator. However, in the event that a trigger does oc- 
cur before the Ratemeter delivers a start signal to 0230. the 
Start Multivibrator will be turned on by the output of 0216. 



When 0234 turns on. a negative pulse is devek^ied at its 
collector. The negative pulse from 0234 is fed through 
CR244 to the Slewing Ramp and to the gate of 0294. The 
negative voltage applied to the gate of 0294 shuts off 
0294, permitting the Miller circuit feedback capacitors to 
start charging. 

Two timing cunent sources are available. The +50 volt 



TTH Slop* Control 




ai7t-3B 



Figure 3-28. Block diagram of circurla ahown on TIME TO HEIGHT CONVERTER •ehematic. 
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supply and 0262 provide Input current to drive the Miler 
output negative. The -50 volt supply and 0272 provide an 
input current in the opposite direction and cause a positive- 
going TTH Converter output. 0272 is shut off when any of 
the three real-time ranges are selected and during sequen- 
tial equivalent-time operation. 0272 is also shut off during 
Random operation by the output of 0218 at the time of 
trigger recognition. 



The path for (-) Slope Drive current when developing a 
negative-going TTH Converter output is shown in Figure 3- 
29. Current through 0262 results in a negative-going TTH 
ramp at the output of the Miller circuit provided that 0294 
has been shut off by the Start Multivibrator and (-H) Slope 
Dnver 0272 is also shut off. Current through 0262 is 
stopped by driving (-) Slope Stop transistor 0252 into 
saturation. This is done only durir>g equivalent-time sam- 
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piing. The (-) Stop signal is provided by Slewing Ramp 
Comparator transistor Q328 (Diagram 4). 



In^ current is 5 mA for all sweep Ranges except the 
two slowest: where it is switched to 50 (<A. The fastest 
ramp feedback capacitors are C291 and 50 ns Timing ad- 
Jushnent C292, and these are left across the Miller circuit at 
all times. The next slower sweep range uses 450 pP. fol- 
lowed by 0.00495, 0.05, and 0.5 fiP- The O.OS arKi 0.5 nP 
are each used at two settings of the SWEEP RANGE con- 
trol; once for the two slowest sweep ranges when timing 
current is 50 and again on the third and fourth positions 
of the SWEEP RANGE control when timing current is 5 mA. 
Fast Timing adjustment R260 is used to set the timing cur- 
rent to 5 mA for the five fastest Sweep Ranges. On the two 
slowest ranges, when the path through R260 is opened, the 
timing current is set to 50 M by Slow Timing adjustment 
R265. An adjustment corresponding to R265 is not needed 
for Q272 since the three slowest ranges are tor Real-Time 
operation and Q272 never conducts on these ranges. 



Figure 3-30 shows the equivalent circuit of the Miller inte- 
grator used to develop the TTH ramp. The 10K resistor rep- 
resents tiie resistance of R260, R261, Q262 and R264. ITte 
50 pF feedback capacitor represents toe capacitance of 
C291 and C292. At the fastest SWEEP RANGE setting, the 
feedback capacitor consists of C291 and C292 in paralld. 
The +50 volt supply is providing a 5 mA input current. 



The TTH Converter output voltage will the<wetically 
change at a rate dependent upon the value of the feedback 
capacitor and the input current. The time (t) in seconds, for a 
giv«^ change in TTH Converter output voltage, can be found 
from the following relationship; 




Where: t- time in seconds 

C- value of feedback capacitance in farads 

I -input current in amperes 

V- change in TITH Converter output voltage 



At the fastest swe^ rate the TTH Converter output does 
not move fast enough to keep up with the amount of charge 
being delivered to it by the 5 mA current source. Without 
capacitor C264 this lag in the TTH Converter output would 
result n a change in voltage at the TTH Converter input and 
possible saturation of the input current sources. Capacitor 



C264 acts as a temporary charge storage device preventing 
the input of the TTH C^verter from moving until the ampli- 
tiw circuit has had a diance to cerate and transfer the 
charge from C254 into the 50 pF feedback capatitor. After a 
p«iod of time, but before the Horizonte Memory Gate pulse 
occurs, toe TTH Converter outpwt level finally r^resents the 
atTKXint of charge gated Into its input between start and 
stop commands. 




Figure 3-30. Equivalent circuit of Miller Integrator used to gener- 
ate TTH ramp. 



<4> SLEWING nAMP & 

^RT MULTIVIBRATOR 

A schematic diagram of tite Slewing Ramp & RT 
Multivibrator circuit is given on Diagr^ 4, in Section 8. Dia- 
grams and Circuit Board Illustrations. The schematic is di- 
vided by grey shaded lines separating the circuitry Into 
major stages. These stages aid in locating components 
mentioned here. Sub-headings in the following discussion 
use these stage names to further identify portions of the 
circuitry on Diagram 4. 
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Slewing Ramp Generator 

The switching of Output TD CR1S2 (Diagram 2) to its 
high level causes the output of Q162 to go negative. The 
negative-going output of 0162 is fed to 0212, which results 
In a negative-going output from 0234 of the Start 
Multivit>rator (Diagram 3). The negative pulse produced at 
the collector of 0234 starts both the TTH and Slew Ramps. 
Both of these ramps run at the same rate. The rate of 
change of the ramp voltage is dependent upon the setting of 
the SWEEP RANGE control. 



Current through 0308 is set to 5 mA, or to a value pro- 
ducing a Slewing Ramp having the same slope as the TTH 
ramp. Slewing Ramp adjustment R310 Is used to set this 
current level. 



The 5 mA current is passing through 0306 just prior to 
trigger recognition. Immediately following trigger recognl- 
tion, a negative-going pulse from 0234 drives 0304 into 
saturation. With 0304 saturated, 0306 is shut off and the 
5 mA current is switched into the timing capacitor. 



The parallel combination of C312 and C313 Is used on 
the fastest sweep range. 50 ns Slewing adjustment C313 
sets the Slewing Ramp slope equal to that of the TTH ramp 
on the fastest sweep range. Additional capacitance (C318) 
is switched in on eai^ of the three remaining equivalent-time 
sweep ranges. The same amount of capacitance is added to 
the Slewing Ramp circuit as Is added to the TTH Converter 
circuit. 



As the constant 5 mA current charges the timing capac- 
itor. the voltage at the base of 0318 runs down from 0 volts 
toward —15 volts. 



Slewing Ramp Comparator and Strobe Drivers 

A voltage reference is provided by the Slow Ramp In- 
verter to the base of 0316. When the Slewing Ramp runs 
down to the level necessary to turn on 0316 and 0316, the 
ramp cument is switched from the timing capacitor Into a 
path through 0316 and 0318 thereby ends the rundown of 
me Slewing Ramp. The time duration of the Slewing Ramp 
rundown is dependent upon the voltage applied from the 



1/2 h«ld-off 




I0B46I 



Oriv* to 
Start M.V. 
(0230 baaa) 



6t7M1 



Figure 3-31. Simplified block diegram of natemeter circuit. 
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Slow Ramp Inverter to the base of Q316. When Q316 and 
0316 turn on. 0322 turns on. causing transistor 0328 to 
switch to its high state. Switching of 0326 is prevented dur- 
ing real-time operation by conduction of 0326. During equiv- 
aient-time operation sufficient reverse bias is applied to the 
base of 0326 to insure that it remains shut off. 



When 0328 switches to its high level, a fast drive pulse is 
provided to transistors 0342 and 0344, thence to the right 
and left-hand sampling units. The positive-going pulse ap- 
pearing at the collector of 0326 is also fed through CR2S1 
to 0252 in the TTH Converter circuit (Diagram 3). This turns 
on 0252 and 0252 saturates, shutting off the {— ) Slope 
Drive to the TTH Converter and ending the rundown of the 
TTH ramp. 



As was pointed out duhng the discussion of Random 
mode operation in the Circuit Theory portion of this section, 
during Random operation the TTH and Slewing Ramps do 
not normally start runnirtg together although a start pulse is 
delivered to the TTH Converter (gate of 0294) by the Start 
Multivibrator at the same time as the Slewing Ramp is 
started. Also the TTH ramp does not always run negative as 
it does during real-time and sequential operation. Other than 
the two exceptions just pointed out. the summary below 
applies to ail modes of sampling. 



To summarize, both the TTH and Slewing Ramps are 
started at the same time by 0234 (Start Multivibrator, Dia- 
gram 3) immediat^y after Output TD CR152 (Diagram 1) 
switches to its high state at time Tq. As shown in Figure 3-9, 
the TTH and Slewing Ramps both run negative at the same 
rate until voltage on the Slewing Ramp timirtg capacitor is 
negative enough to overcome the reverse bias between the 
base and emitter of 0316. When 0316 and 0318 conduct, 
the Slewing Ramp ends and 0328 is turned on. 0328 ends 
the rundown of the TTH ramp and causes Strobe Drivers 
0342 and 0344 to deliver strobe pulses, thereby causing 
sampling of the vertical input signals. 0328 also provides a 
positive pulse to the base of 0368, which provides Interdot 
blanking. 



Real*Tlme Multivibrator 

During real-time sampling the Real-Time Multivibrator 
provides a 3 iis, positive-going drive pulse from the collector 
of 0362 to the emitter of 0546 (Diagram 6] at intervals of 
approximately 20 nS. Memory Gate Driver 0546 applies this 
positive pulse to the gate of 0556. which connects the input 
of the Horizontal Memory (0560) to the output of the Hori- 
zontal Amplifier for the 3 (is gating interval. 



During real-time sampllrrg a positive-going 3 us duration 
pulse is also applied from the collector of 0362 to the base 



of 0366. This enables 0366 and pH'ovides Interdot blanking 
lor a 3 mS interval. 

The Real-Time Multivibrator consists of transistors 
0352. 0356. and 0362. During real-time operation transis- 
tor 0326 conducts, clamping 0328 so that no outputs come 
from this source. Also during real-time operation the shield 
of the coaxial line to the right channel vertical unit is discon- 
nected from ground by shutting off 0370. Removing the 
ground from the right channel coax shield permits the Real- 
Time Oscillator in the right-channel Sampling Unit to func- 
tion. See Figure 3-17. This oscillator free-runs at about a 
50 kHz rate and is frequency modulated at an approximate 
200 Hz rate. The oscillator output Is fed to the base of 0356 
through CR348 and C346 as a series of positive pulses 
spaced at 20 (is intervals. 



When a trigger is received from the sampler, 0356 con- 
ducts, driving 0352. which drives 0356. Transistor 0362 
also conducts, driving both the Horizontal Memory Gate and 
Interdot blanking circuit. The feedback from 0352 to 0356 
is through C358 and diode CR358. When the base side of 
C358 has charged to a negative level that shuts off 0356, 
transistors 0352 and 0362 are shut off. Resistor R357 pro- 
vides a discharge path for C358, allowing the collector of 
0352 to return to ground. The output of the Real-Time 
Multivibrator appears at the collector of 0362 as a 3 vS pos- 
itive pulse. 



^ RATEMETER 

A schematic diagram of the Ratemeter circuit is given on 
Diagram 5, in Section 8, Diagrams and Circuit Board Illus- 
trations. The schematic is divided by grey shaded lines 
separating the circuitry Into major stages. These stages aid 
in locating components mentioned here. Sub-headings In 
the following discussion use these stage names to further 
identify portions of the circuitry on Diagram 5. 



General 

The purpose of the Ratemeter (see Figure 3-31) is to 
start the displayed portion of the sweep before a trigger 
arrives, thus permitting time before triggering can be dis- 
played. The Ratemeter estimates when the next trigger will 
occur by measuring time from Ratemeter reset (1/2 hold-oN 
interval) to the next trigger recognition, or Tg. 
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Pretrigger Comparator 

Pretrigger Comparator Q414-Q416 is responsible for 
delivering an output, from the collector of 0416 to me base 
of 0230, to get the trace started prior to arrival of the trig- 
gering signal. The Pretrigger Comparator wiN deliver an out- 
put pulse when 0416 conducts. Conduction of 0416 occurs 
when 0414 is shut off. Transistor 0414 shuts oft when its 
base voltage reaches a more negative voltage than is 
present at the base of 0416. 



The voltage at the base of 0414 is determined by the 
voltage to which capacitor C414 in the Triple Log Ratemeter 
Ramp has charged. The voltage at the base of 0416 can be 
considered to be the result of the output of two sources. 
These two sources are the output of 0422. supplied 
through R424, and the output of the Start Correction circuit 
taken from the collectors of 0462 and 0464. The Start Cor- 
rection input will be discussed after the Ratemeter outputs 
supplied to the base of 0414 and 0416 are explained. 



Triple Log Ramp 

The Triple Log Ramp consists of R408 and R409 serving 
as the source of charging voltage for the ramp, resistors 
R411 and R412. capacitors C411, C412, and C414 and two 
diodes. Resistors R408 and R409 together with the —SO 
volt supply can be considered to be a source of approxi- 
mately —15 volts and having a resistance of about 12 kQ. 
This 12 kO resistor in parallel with R411 and R412 forms a 
divider network that charges C414 to a negative voltage of 
about —5 volts, or 1/3 of 15 volts. The time constant is 
80 (is (see Figure 3-32), set by C414 artd the parallel com- 
bination of the four resistors. Charging starts immediately 
after the network is discharged by the Reset Multivibrator. 



Tim* 



(approx) 0 80 Ml 800 MS Scni 




of -15 

Pleure 3-32. Theeratlcpl change In veltaga of Ratamatar Tripla 
Leg Ramp capacitor (C414) wtth charging tima. 



After the network reaches the -5 volt level, C412 
charges toward —10 volts from 0 volts with a time constant 
of C412 (R412 -I- parallel resistance of R411, R408. and 
R409) or approximately 600 mS. As C412 charges, the junc- 
tion of the 4 resistors slides from -5 volts to -10 volts. 
Then C41 1 begins to charge from 0 volt to - 1 5 volts with a 
time constant of C41 1 (R41 1 ■+■ parallel resistance of R408 
and R409) or about 8 ms. The junction of the four resistors 
slides from -10 volts to -15 volts during this time. 



The Triple Log Ramp eliminates the need to switch Rate- 
meter capacitors when the Sweep Range setting Is changed 
and to specify lower limits for trigger repetition rate for each 
Sweep Range. 



Reset Multivibrator 

The Reset Multivibrator (Q404 and 0406 of Figure 3-31) 
is used to discharge the capacitors in the Ratemeter Ramp 
network. The Reset Multivibrator is turned on at 1/2 hold-off 
interval by the negative-going portion of the pulse supplied 
by Q184 (Diagram 2). This pulse coincides in time with the 
time during which Trigger Output TD CR152 is reset to the 
low state. The negative-going portion of this pulse Is fed 
through C402 to the base of the Reset Multivibrator. Turn- 
ing on the Reset Multivibrator discharges the negative 
charge on C411, C412 and (D414. 



Discharge of C411 and C412 occurs through the low re- 
sistance path offered by CR411 and CR412 respectively. 
After reset, conduction of the diodes stops. 



Tq Memory and Tg Gate 

The purpose of the Tq Memory is to supply an input to 
the Pretrigger Comparator that is an indication of what 
length of time interval existed between the 1/2 hold-off inter- 
val and trigger recognition (Tg). during the previous run of 
the Ratemeter Ramp. 



The input supplied to the base of 0416 by Tg Memory 
transistor 0422. is dependent upon the charge on C421. 
The charge on Tg Memory capacitor C421 is determined by 
the voltage of the Ratemeter Ramp at the time the Tg Gate 
is turned on. The Tg Gate is turned on by the positive-going 
portion of the pulse appearing at the collector of 0184 (Dia- 
gram 2). The positive-going portion of this pulse results from 
the Trigger Output TD switching to its high level when It 
recognizes a trigger. This pulse is coupled through C401 to 
transformer T400 and appears as a negative pulse at the 
emitters of Tg Gate transistors 0400 and 0402. Diode 
CR400 limits base-emitter reverse bias to a few tenths of a 
volt. 
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When the T(, Gate transistors are turned on, the Tg Mem- 
ory capacity’ C421 is connected to the Ratemeter Ramp 
network through the low resistance of the Gate transistors. 
With the Gate turned on. C421 adjusts its vdtage to that of 
Ratemeter Ramp. If a const^ thgger repetition rate is 
assumed, the Ratemeter always reaches the same level be- 
tween reset and Tg. 



With a constant trigger repetition rate and ignoring the 
signal delivered by the Start Correction circuit (0462 and 
0464), the Pretrigger Comparator will deliver an output at 
time Tg. The Ratemeter seems to be serving nio purpose 
since It’s desired to start the trace before time Tg. Actually, 
the circuits discussed provide an input to the base of 0416 
that is d^ndent upon trigger repetition rate. The time be- 
tween outputs from the Preuigger Comparator will quickly 
adjust to the new Tg dme interval. The leadtime required to 
get the trace started prior to trigger recognition is provided 
by the signal delivered by the Start Correction c^it (0462 
and 0464). 



If the triggering interval is very random, it is possible for 
trigger recognition to occur part of the time prior to 
Pretrigger Comparator output in spite of the ieadtkne pro- 
vided. This presents no problems however, but results in the 
Start Multivibrator being turned on by the trigger instead of 
the Pretrigger Comparator. The vertical input will be sam- 
pled and the sample displayed following Tg by a time interval 
dependent upon the value of the Slow Ramp Inverter 
output. 



Start Correction 

Leadtime and start correction kiputs are delivered to the 
base of Pretrigger Comparator transistor Q416 from the col- 
lectors of Q462 and 0464. Figure 3-31 shows that the sum 
of four Inputs can be connected to the Start Correction 
Memory (0452 and 0454) by turning on the Correction 
Memory Gate. 
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The four Inputs are from Rate Servo Zero adjustment 
R440. TTH Converter output (Diagram 3). Slow Ramp In- 
verter (Diagram 8), artd the -15 votts supplied through 
R443 at the fastest setting (fully CCW) of the SWEEP 
RANGE switch. The TIME PCS RNG is 50 ns at this setting. 



Rate Servo Zero adjustment R440 provides the 1/2 TPR 
(time positioning range) of teadtime introduced during the 
Random Mode of operation. An additional 50 ns of leadtime 
is introduced at the fastest Sweep Range setting by the 
input through R443. 



The TTH Converter and Slow Ramp Inverter inputs pro- 
vide correction if the TTH and Inverter output voltages do 
not differ by the correct amount for the intended leadtime. If 
the output of the Pretrigger Comparator is too early, possi- 
bly due to an Increase in time between triggers, the TTH 
COTverter output wHI be nfK}re positive with respect to the 
Slow Ramp Inverter output than it should be. When Gate 
transistors Q446 and 0448 are turned on. a less negative 
than normal voltage will be stored on C4S1 . This results in a 
more negative voltage at the base of Pretrigger Comparator 
transistor 0416 and delays firing of the Pretrigger 
Comparator. 



Transistor 0434 provides inversion of the negative-going 
output of the Slow Ramp Inverter. Gating transistors 0446 
and 0448 are turned on by a pulse induced in the secondary 
of T446 when a pulse is applied to the primary of T446. 
Diode CR446 prevents the negative-going portion of the ap- 
plied pulse from inducing an excessive reverse-bias voltage 
across the base-emitter junction of 0446 or 0448. 



The pulse that turns on Gate Transistors 0446 and 0448 
is the same as that used for Horizontal Memory drive. At 1/2 
Hoidoff time 0546 (Diagram 6) turns on artd a positive-going 
pulse Is coupled through CRS47 to the bottom of trans- 
former T446 primary. This positive-going pulse turns on 
0446 and 0448 except when 0694 (Diagram 7) is turned 
on. 0694 1$ turned on during Slow Ramp Generator retrace 
time and during Sequential or Real-time operation. With 
0694 conducting, the top of T446 primary Is grounded. This 
reverse biases diode CR547 and prevents coupling of the 
positive pulse to T446. 



^ HORIZONTAL AMPLIFIER 

A schematic diagram of the Horizontal Amplifier circuit is 
given on Diagram 6, In Section 8. Diagrams and Circuit 
Board Illustrations. The schematic is divided by grey shaded 
lines separating the circuitry into major stages. These 



stages aid in locating components mentioned here. Sub- 
•headif>gs In the following discussion use these stage names 
to further identify portions of the circuitry on Diagram 6. 



Amplifier 

Nine TIME/DIV settings are available at each of the 
seven positions of the SWEEP RANGE control. The gain of 
the Horizontal Amplifier is determined by the setting of the 
TIME/DIV control. The Horizontal Amplifier gain Is changed 
in a XI, X2.5. X5 sequence as the TIME/DIV control is ro- 
tated clockwise. See Table 3-1. 



TABLE 3-1 

EHect of TIME/DIV Control 
on Horizontal Amplifier Gain 



TIME/DIV 


Gain 


I provided by 


Total Horizontal 


petition 


US12A 


U512B 


U512D 


Amplifier Gain 


CCW 1 ; 


XI 


none 


none 


XI 


2 1 


X2.5 


none 


none 


X2.5 


3 


X5 


none 


none 


X5 


4 ' 


XI 


X10 


none | 


X10 


5 


X2.5 


X10 


none 


X25 


6 


X5 


X10 


nor>e ' 


X50 


7 


XI 


X10 


X10 


X100 


8 


X2.5 


X10 


X10 


X250 


CW9 


X5 


X10 


X10 


X500 



An Integrated circuit consisting of four operational ampli- 
fiers is used as the Horizontal Amplifier. The four stages of 
amptification are designated as U512A. U512B, U512D and 
US12C respectively on the schematic and block diagrams. 



In the calibrated position, the first stage (U512A) pro- 
vides a gain of XI. X2.5, or X5. This gain is set by R533, 
R534, or R536 together with R287 (Diagram 3). Resistors 
R535 and R537 are used to ensure that a 1 0 k Impedance is 
seen looking from the output back to the input on the X2.5 
and X5 gain positions. This ensures that the front-panel 
VARIABLE control will provide the same variable ratio as 
provided on the X1 position. The Input signal is inverted in 
passing through the first stage (U512A) of the Horizontal 
Amplifier. 
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Time positioning current is injected at the input of U5t2A 
to offset the dynamic range of the amplifier. See Figure 3- 
33. Time positioning permits the Horizontal Amplifier to am- 
plify different portions of the TTH Converter output, "nre 
TIME POSITION control permits the start of the displayed 
sweep to be delayed after trigger recognition by an amount 
dependent upon the setting of the TIME POSITION control. 
The maximum time position current of 0.5 mA, with the corv 
trol fully CCW. produces a 5 volt shift at the Horizontal Am- 
plifier input. The TTH ramp must now run down to -5 voHs 
before being recognized as an input signal by the Horizontal 
Amplifier. The coarse control accounts for practically all of 
this current; the FINE control has only a one percent effect. 



On real-time sweep ranges Real Time Zero adjustment 
RSOO is operative. This adjustment permits the start of the 
real-time sweep to be on screen, even in magnified positions 
of the TIME/OIV switch, by applying an offset current 
through R509. In equivalent-time operation, the Real Time 
Zero adjustment is disabled by applying -i-15 volts to the 
anode of CR502. 



Two other paths for supplying the input of the Horizontal 
Amplifier with offset current are also shown in Figure 3-33. 
Both of these paths are used only during rarxlom 
eequivalent-time sampling. When random sampling is used, 
a path for offset current is provided through Q506 and 
R509. The direction of this curent is opposite that provided 
by the TIME POSITION control. This circuit therefore intro- 
duces lead time offset. For the 50 ns range, random mode, 
an additional offset current is provided through R507. This 
additional current provides the additional 50 nanoseconds 
of lead time needed for display of a triggering edge. 



Transistors 0512. 0514 and 0524 serve as clampers 
and prevent driving the operational amplifiers of the Hori- 
zontal Amplifier into saturation. 



The second and third stages of amplification, US12B and 
U512D, each provide X10 gain when used. At a given set- 
ting of the Sweep Range control, the equivalent-time sweep 
rate is directly proportional to the gain of the Horizontal 
Amplifier. 



The last stage of the Horizontal Amplifier (U512C) pro- 
vides a power gain. This stage must supply a maximum of 
5 mA to the input of the Horizontal Memory and 2 mA to the 
HOMV reset circuit. 



Horizontal Memory Gate Driver 

The driver for the Horizontal Memory Gate is 0546. Dur- 
ing real-time operation, the voltage applied to R543 and 



R541 drops to -0.6 volts. This voltage shuts off Q544 and 
saturates 0542. The base input of 0546 is now grounded 
and the emitter is not. The positive-going memory gating 
pulse, from the collector of 0362 (Diagram 4). is applied to 
the emitter of 0546 and is coupled through 0546 to the 
gate of 0556. In equivalent-time operation, 0544 is satu- 
rated by the -f 15 volts applied to R543 during equivalent- 
time operation. With 0544 saturated, the emitter input of 
0546 is grounded. However, 0546 can still be turned on by 
applying a negative-going memory gating pulse from the 
HOMV to the base of 0546. 



Transistor 0552 is a variable-gain amplifier used to cor- 
rect memory offset caused by biowby of the gating signal 
applied to 0556. RS47 ensures that some reverse bias still 
remains at the gate of 0556 with the positive going pulse 
applied. 

An output is taken from the junction of R547 and RS48 to 
drive the Start Correction Memory of the Ratemeter Servo 
(Diagram 5). It is used only when operating in Random 
Equivalent-Time. 



Horizontal Memory and Gate 

The Horizontal Memory is a Miller integrator similar to 
that used in the TTH Converter. The feedback capacitor is 
C566. The input of the Miller is formed by dual FET Q560. 
The output of this differentiai amplifier is fed to the base of 
0564. The signal appearing at the collector of 0564 is in- 
verted from that applied to the input of 0560. Resistors 
R556 and RS58 set the X2 gain of the Horizontal Memory. 
Resistor R557 shifts the output voltage swing of 0564 to 
-hSV to -5V for inputs of OV to -i-SV. Thus, both an 
inversion and a level shift is made. 



The output level at the collector of 0564 is set by causing 
Memory Gate FET 0556 to conduct. 0556 is gated on by 
turning on 0546. A positive-going memory drive pulse ap- 
plied to the emitter of 0546 during real-time sampling, or a 
negative-going pulse fed to the base of 0546 during 
equivalent-time operation, will supply a positive pulse to the 
gate of 0556. With a positive gatir>g pulse applied to 0556, 
the output of Horizontal Drive Amplifier U51 2C is connected 
to the input of 0560; the output of the Memory is also con- 
nected to its input through R558. 



During gate conduction time. C566 tends to slow down 
the response of the Horizontal Memory circuit. The re- 
sponse is determined by the 100 ns RC time of C566 and 
R558. A 2 or 3 (is wide memory gate drive pulse is used to 
insure 100% sampling efficiency. When the gate pulse ends 
and causes the FET gate to stop corvjucting, the Horizontal 
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Ampllfler and feedback resistor R556 are disconnected from 
the input. Memory capacitor C566 retair>$ the final voltage 
reached by the ampliW until the next strobe occurs. Output 
of the Horizontal Memory is fed to the SWEEP OUT corv 
nector on the h’ont panel and to integrated-circuit output 
amplifiers US72A and U572B. 



SLOW RAMP GENERATOR & 

^ OUTPUT AMPLIFIER 

A schematic diagram of the Slow Ramp Generator and 
Output Amplifier circuit is given on Diagram 7. in Section 6, 
Diagrams and Circuit Board Illustrations. The schematic is 
divided by grey shaded lines separating the circuitry Into 
major stages. These stages aid in locating components 
mentioned here. Sub-headings in the following discussion 
use these stage names to further identify portiorts of the 
circuitry on Diagram 7. 



Slow Ramp Generator • REP SCAN 

Refer to the block diagram of Figure 3-34 during the fol- 
lowing discussion. The slow ramp is generated by the Miner 
integrator consisting of transistors Q634 and 0636 and dual 
FET 0616. During REP Scan operation, the input signal is 
applied to Q616B while Q616A is grounded through R619. 
Transistor Q618 is the current source for 0616. The posi- 
tive-going 10 volt Slow Ramp output is taken from the col- 
lector of 0636. Transistor 0634 terminates the output ramp 
when the collector of 0636 reaches approximately +10.2 
volts. 



Since the ramp can only run from 0 volts to approxi- 
mately + 10 volts before being reset, the slope and time 
duration of the output ramp is dependent upon R615 and 
C620, and the voltage at the collector of 0612. The voltage 
at the collector of 0612 can be set at any value of voltage 
between approximately —15 volts and 0 volts, using the 
SCAN control. The SCAN control provides a means of 
changing the slope and therefore the time duration of the 
ramp. With 0612 shut off. R612 and R613 set the emitter of 
0612 at approximately +10 volts. 



With the SCAN control fully clockwise, the wiper of 
SCAN control R610 Is connected to the +10 volt end of the 
control and 0612 current is shut off. This produces approxi- 
mately -IS volts at the collector of 0612 and provides 
maximum Input curent through R615 to the Miller circuit. 
Turning the SCAN control counterclockwise permits in- 
creasing values of current through 0612 (up to a maximum 
of about 0.1 mA with the wiper of R610 at the ground end of 
the control). 



Turning the SCAN control CCW reduces the input cur- 
rent to the Miller circuit and therefore reduces the slope of 
Its output ramp. A longer time is therefore required for the 
ramp to run from 0 V to +10 volts. Since the ramp is run- 
ning at a slower rate, more samples will be taken during a 
sweep, but fewer sweeps per second will be displayed. 



Conditions Just prior to run-up are: Gating transistor 
0620 Is on, thereby preventing run^jp of the ramp; transis- 
tor 0662 is off. which provides Slow Ramp Retrace 
blanking to the CRT; and Reset Multivibrator transistors 
0628 and 0626 are both off. The TTH and Slewing Ramps, 
as well as the trigger and HOMV circuits are going through 
their normal cycles of operation. 



The output pulse from gate A of the HOMV (Diagram 2) 
is applied to the base of 0628 through C630. Gate A output 
of the HOMV drops from approximately +4 volts to 0 volts 
as the HOMV resets to a ready for trigger condition. Pro- 
vided sufficient time has elapsed since termination of the 
previous slow ramp, the negative pulse from the HOMV 
turns on 0628, which turns ^ 0626. Conduction of 0626 
latches 0628 ON so that neither positive nor negative-going 
pulses from the HOMV will change the state of 0628 during 
the remainder of the slow ramp run-up. Conduction of 0626 
also shuts off Gating transistor 0620, permittlrtg the start of 
the slow ramp run-up and turning on transistor 0662, 
thereby removing Slow Ramp Retrace blanking of the CRT. 



The Slow Ramp Generator output voltage (collector of 
0636] slowly rises from 0 volts to + 1 0 volts at a rate deter- 
mined by the setting of the SCAN contrcri. During this slow 
rise, triggering signals are being recognized and the TTH 
and Slewing Ramps are periodlcatly started and stopped. 



The Slow Ramp output voltage charges C631 through 
CR631 and is also applied to the emitter of 0634. When the 
emitter of 0634 reaches approximately +10 volts, 0634 is 
turned on. Current through 0634, R634, and CR627 shuts 
off 0626. which shuts off 0626. When 0626 shuts off, 
0620 turns on discharging C620 and resets the slow ramp 
output voltage to zero. When 0626 shuts off, transistor 
0662 is shut off resulting in Slow Ramp Retrace blanking of 
the CRT, 



When 0662 shuts off. Gate Control transistors 0644 and 
0694 are both turned on. The conduction of 0644 prevents 
Dot Position Gating transistor 0650 from being turned on 
by an output from 0184 (Diagram 2) during Slow Ramp 
Retrace time. The conduction of 0694 prevents turn on of 
Ratemeter Correction Memory Gating transistors 0446 and 
0448 (Diagram S) by the output of 0546 during Slow Ramp 
Retrace time. 
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Transistor 0626 is switched off by the cor>ductlon of re- 
set transistor 0634. Although resistor 0634 shuts off al- 
most immediately due to loss of forward bias resulting from 
the turn on of 0620, transistors 0628 and 0626 remain 
shut off. Capacitor 0631 is charged to approximately 10 
volts and Its discharge through R631 and CR627 holds off 
the Reset Multivibrator (0628 and 0626) until the Slow 
Ramp Generator circuit has had time to reset and stabilize. 
When the current delivered through C630 (by a negative- 
going pulse from Gate A of the HOMV. Diagram 2) exceeds 
the current discharging C631 , diode CR627 will shut off and 
0628 will be turned on. 0628 then turns on 0626 as the 
cycle repeats itself. 



Blanking 

Slow Ramp Retrace blanking occurs when 0662 is shut 
off. With 0662 shut off 0668 conducts. Conduction of 0668 
turns on 0670. which produces blanking. Overrun blanking 
also drives 08. If the output of US72A or U572B exceeds 
-1-5 volts. 08 will be turned on. 08 then turns on 02 and 03 
to blank the crt display through interface connector A17. 



Slow Ramp Retrace blanking is disabled or inhibited by 
turning on 0662. As previously mentioned. 0662 is turned 
on by the negative voltage at the collector of 0626 during 
run-up of the Slow Ramp. Slow Ramp Retrace blanking is 
therefore prevented during this time. 0662 can also be 
turned on, disabling retrace blanking by turning on 0664. 
Transistor 0664 is turned on when the MAN or EXT INPUT 
SCAN pushbutton is pushed In. A voltage of -i-IS volts Is 
delivered by switch S610 to R665 which turns on 0664. 
Transistor 0664 can also be turned on, disabling retrace 
blanking, by selecting one of the three real-time Sweep 
Ranges. This is accomplished by 0608. Since the Slow 
Ramp Generator is not disabled during real-time operation, 
Slow Ramp blanking would occur during real-time operation 
on REP SCAN except for the disabling action of 0606. Con- 
duction of 0606 also keeps gating transistor 0620 turned 
on. preventing slow ramp run-up, and holds 0628 and 0626 
of the Reset Multivibrator off. 



Interdot blanking is disabled until 0368 (Diagram 3] re- 
ceives a trigger signal because the base and emitter of 
0366 are held high by pin 6 of U110B and 0196 (Diagram 
2). When a trigger signal is received by 0196, it enables 




6I7M* 

Figure 3-34. Slew Remp Oeneretor Mock diagram. 
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Q368 by pulling its emitter low. 0366 then drives 02 to 
provide a positive CRT blanking signal at output corvtector 
A17. The CRT blanking signal will remain high at A17 until 
0368 is turned off. 



Blanking can also occur when 06 is turned on by the 
Horizontal Amplifier circuit (Diagram 6). The emitter of 08 is 
connected to R671 at the output of the Horizontal Amplifier 
and is biased on whenever the Horizontal Amplifier output 
exceeds +5 volts (Overrun). 08 then drives 03. 02. and 01 
to provide a positive blanking level at output connector A17. 
The purpose of this Overrun blanking configuration is to 
keep undesirable portions of the sweep from being dis- 
played on the CRT. 



04 and 05 give the mainframe control over when 
blanking can occur by switching 01 on and off. Blanking can 
only occur when either of these transistors is turned on by 
the mainframe's control logic through interface conrtectors 
B7 of A16. This ensures that the 7T11A can only cause 
CRT blanking during its alloted display time. 



06 inverts the signal at output connector A1 to provide a 
positive gate pulse to the mainfrarrte through output con- 
nector B4 at the end of each 7T1 1 A sweep. 



MAN and EXT INPUT SCAN 

When the MAN or EXT INPUT is selected, the REP push- 
button is released to the out position. When in the out posi- 
tion, a contact of the REP pushbutton is connected to the 
-his volt supply. This voltage prevents Slow Ramp Retrace 
blanking by turrring on 0664 which turns on 0662. 0662 is 
normally on only when Reset Multivibrator 0626 and 0628 
are on during generation of a slow ramp. The -M5 volts 
mentioned above also keeps the Reset Multivibrator turned 
off and turns on 0620. Wi^ 0620 turned on, the collector of 
0636 is connected to the gate of the left section of 0616. 



When the MAN SCAN pushbutton is pushed in, 0616 
and 0636 of the Slow Ramp Generator function essentially 



U512A 




Figure 3>35. Irtputa and outputs of the Stow Ramp Inverter. 
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as a hi^ impodanca voKage foHower. The output voltage of 
U602 sttH appears across the SCAN potentiometer R610. 
Voltage pickM ofl by the moveable contact of the SCAN 
control is applied to 06166. The output ^ 0616 is applied 
to the base of 0636 and appears at the collector of 0636. 
This output voltage is fed back to 061 6A ^trough the ON 
resistance of 0620. The XI gain of the combination of 061 6 
and 0636 permits use of the SCAN control to set the 7T11A 
front panel SWEEP CAL adjustment. Since U602 provides 
an accurate -f 10 volt source, turning the SCAN through its 
range will result in 10 divisions of horizontal movement If the 
SWEEP CAL is properly set. 



Operation is the same when EXT SCAN is selected ex- 
cept the SCAN control Is now connected to the EXT SCAN 
INPUT jack. 



Dot Position Memory 

As explained in the Ckcult Theory portion of this section, 
a very small voltage at the input of the Horizontal Amplifier 
can result in a considerable error in the horizontal placement 
of samples on the CRT. The Dot Position Memory detects 
errors in the Horizontal Amplifier output by using the Slow 
Ramp Generator outpxjt as a reference. 



The 0 volt to -I- 10 volt output of the Slow Ramp Genera- 
tor is applied across R644, R646, and Dot Position Memory 
adjustmet R645. The +5 volt to -5 volt output of Output 
Ar^ifier U572B is applied across R647, R646 and R645. 
Resistors R646 and R645 provide an offset to make up for 
the zero level shift of the memory. With no Output Amplifier 
error, the positive-going voltage from the Slow Ramp Gen- 
erator. plus the negative-going voltage from U572B. plus 
the offset provided by current through R646 and R645 re- 
sults m 0 volts at the input of the memory (collector of 
0652). 



Assume a condition that should place a dot horizontally 
at the center of the CRT. The Slow Ramp Generator output 
is at -i-S volts and when the Slewing Ramp reaches —5 
volts Comparator transistor 0316 will fire, stopping the TTH 
ramp (Diagram 4). The TTH Converter volt^ should be 
-2.S volts and will appear at the output of the Horizontal 
Memory as 0 volts. This will place a dot at the horizontal 
center of the CRT. If a slight voltage error at the Horizontal 
Am^lfler input causes the Output Amplifier voltage to lag. 
an error voltage will appear at the input of the Dot Position 
Memory. If the voltage at the output of US72B is -f 1 volt, 
Instead of the 0 volts that should be present with a slow 
ramp output voltage of + S volts, a dot wM be placed to the 
left of graticule center. The result of error in the relationship 
of these two voltages is a positive error voltage at the col- 
lector of 0652. 



When the Trigger Output TD (Diagram 2) switches to Its 
low level at 1/2 hold-off intervai. a negative-going pulse Is 
applied from the collector of 0164 to the base of 0650. 
Transistor 0650 turns 0652 and 0654 on, resulting In the 
error voltage being stored on C654. Resistors R648 and 
R649 reduce the circuit sensitivity as the gain of the Hori- 
zontai Amplifiar is increased to prevent overcorrection of dot 
position error and resultant Dot Position Servo oscillation. 



A positive error voltage stored on C654 results in a posi- 
tive voltage at the output of the Dot Position Memory. The 
effect of this voltage is to shift negative the reference volt- 
age applied by the Slow Ramp Inverter to the Comparator. 
The TTH ramp runs longer as a result of the positive error at 
the input of the Dot Position Memory and the next sample 
will be positioned closer to Its prc^ position. 



If the sample is being displayed to the right of its proper 
position, a negative error signal appears at the Dot Position 
Memory input and the TTH ramp will be stopped earlier than 
normal. 



Transistor 0644 is provided to disable gating transistor 
0650 duririg Slow Ramp Retrace. 



Output Amplifier 

Two sections (U572A and U5726) of a four-section oper- 
ational amplifier integrated circuit produce the push-pull sig- 
nals for the oscilloscope drive. Drive requirements are 
0.5 mA/^, push-pull, acting from the center of the screen. 
Ampirfier U572B is a voltage follower with XI gain and 
serves to amplify the Horizontal Memory output. Am^^ifier 
U572A inverts the information from the memory for the 
push-pull drive requirement. Both amplifier outputs are used 
for Overrun blanking drive. The ou^xit of U5726 is also 
used during equivalent-time operation for Dot Position Com- 
parator drive. The gain of the output amplifiers is adjusted 
by shunting some of the amplifier current around the load 
through front-panel SWEEP CAL control R660. Horizontal 
positioning is provided by front-panel POSITION control 
R679. 



While the output of U572B Is changing from -h5 volts to 
-5 volts, the output of U572A Is changing from - 5 volts to 
•fS volts. If the output of either section rises above -t-S 
volts. Blanking Amplifier 0668 turns on 0670 (used for 
Overrun blanking) thereby preventing a visible display of this 
portion of the sweep. 
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^ SLOW RAMP INVERTER 

A schematic diagram of the Slow Ramp Inverter circuit is 
given on Diagram 8. in Section 8. Diagrams and Circuit 
Board Itiustrations. The schematic is divided by grey shaded 
lines separating the circuitry into major stages. These 
stages aid in iocating components mentioned here. Sub* 
•headings In the following discussion use these stage names 
to further identify portions of the c^itry on Diagram 8. 



General 

Two sections of a quad operational amplifler are used for 
these two amplifiers. The other two sections of this four> 
section package are used as the Horizontal Output AmpK. 
tier. Inputs are delivered to the Slow Ramp Inverter (U572C) 
from four sources. See Figure 3-35. The four sources are; 
Time Position Amplifier U5720. Servo Zero adjustment 
R568, the output of Slow Ramp Qerterator transistor 0636, 
and the output of Dot Position Memory transistor 0658 (Di- 
agram 7). The Slow Ramp Inverter delivers an output to two 
circuits; Ratsmeter Correction Memory transistor 0434 (Di- 
agram 5) and Slewing Ramp Comparator transistor 0316 
(Diagram 4). 



Time Position Amplifier 

The front-panel TIME POSITION control provides a 
rartge of voltage from -f 1 0 volts (fuHy CCW) to 0 volts (fiAy 
CW) at the input of operational ampitfier U572D. The output 
of Time Position Ampitfier U572D simultaneously drives the 
input of the Horizontal Ampitfier (U512A, Diagram 6) and 
U572C of the Slow Ramp Inverter. 



Time position offset current sent through RS73 (Diagram 
6) effectively delays the TTH Converter output in driving the 
Input of the Horizontal Amplifier below the 0 volt level it 
requires to produce an output. Time Position current sent 
through R5^ to the Slow Ramp Inverter delays firirtg of the 
Slewing Comparator (Diagram 4). With firing of the Compar- 
ator delayed, the stopping of the TTH ramp ar>d generation 
of the strobe pulses that cause sampling of the vertical sig- 
nal are delayed. The time or display window is therefore 
delayed with respect to trigger recognition. 



With TIME POSITION control R570A set fully CCW, 
Time Position Amplifier U572D supplies a 1 mA offset cur- 
rent to the input of the Slow Ramp Inverter. The output of 
0592 collector is shifted negative, by 5 volts, from the value 
determined by the other three outputs. 



Slow Ramp Invortor 

The output of the Slow Ramp Inverter is fed to the base 
of 0434 (Dia^am 5) and 0316 (Diagram 4). With the refer- 
ence at the Slewing Ramp Comparator (base of 0316) 5 
volts more negative, the Slewing Ramp must run S volts 
more negative to produce a strobe. The first sample and the 
start of the display window now occur one Time Position 
Range after T(^ 



The Slow Ramp Inverter output delivered to the base of 
0434 is explained in this section under the heading of 
Ratemeter. 



Another input to the Slow Ramp inverter is delivered 
through an attenuator from transistor 0636 of the Slow 
Ramp Generator (Diagram 7). The Slow Ramp Generator 
output is attenuated by the same factor that the Horizontal 
An^ifier gain is increased, and is determined by the setting 
of tfie TIME/DIV control. Attertuatlng the Slow Ramp main- 
tains dot density constant as the TIME/DIV control is 
rotated. 



The 20 kO front-parwl VARIABLE control is ganged to 
the VARIABLE control shown at the input to die Horizontal 
Amplifier and both VARIABLE controls are shorted out In 
the CAL position. The attenuators at the Slow Ramp in- 
verter input are shown on Diagram 9, TIMING SWITCHES, 
set to the position producing zero attenuation. This same 
condition (TIME/DIV at XI Mag setting) is represented in 
Figure 3-35 where only R585 is connected to the Slow 
Ramp Inverter input. The 0.5 gain (set by ratio or R594 to 
R58S) of the Slow Ramp Inverter results in a positive 5-v<^t 
change at the Slow Ramp Generator outpHit appearing as a 
~2.5 volt change at the Slow Ramp Inverter output. 



In addition to the output of Time Position Amplifier 
U572D and the output of the Slow Ramp Generator, two 
more inputs are applied to the Input of the Slow Ramp in- 
verter. Dot Position Memory (Diagram 7) Is connected 
throu^ R566 to the Input of Slow Ramp Inverter 1C U572C. 
Servo Zero Adjustment R568 is also connected to the input 
of U572C and sets the output of the Dot Position Memory 
as near zero as possible. 



^ TIMING SWITCHES 

A schematic diagram of the TIMING SWITCHES and re- 
lated circuitry is given on Diagram 9. in Section 8, Diagrams 
and Circuit Board Illustrations. The schematic is divided by 
grey shaded lines separating the circuitry into major stages. 
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These stages aid in locating components mentioned here. 
Sub-headings in the foUowing discussion use these stage 
names to further identify portions of the c^itry on Diagram 
9. 



General 

Diagram 9 shows SWEEP RANGE switch S5306 and 
TIME/DIV switch S530A. Twenty cams are provided on 
each of these switches. Switch S530B does not utilize cams 
7, 11. Of 12. On both of these switches tfie cam numbers 
are determined by considering the cam nearest the instru- 
m«it front panel to be number 1 . The switch actuated by 
each cam is shown by a dotted line connecting the cam 
number and the switch. 



With the SWEEP RANGE switch turned fully clockwise to 
its slowest speed setting (5 ms/div to 1 0 «is/div) a reading of 
so ms is indicated in the TIME POS RNG window. Dots are 
used to indicate which cams dose switches at this setting of 
the Sweep Range switch. Proceeding horizontally from 
50 ms shows that cams 17, 15. 9 and 3 are closing their 
switches. 



The TIMING SWITCHES diagram also shows which 
cams operate switches at each of the nine podtiOTs of the 
TIMBOIV switch. With the Time/Div set fully CCW to the 
slowest available speed (5 ms/div with the TIME POS RNG 
window indicating SO ms) the magnification is XI. At this 
setting of the TIME/DIV switch, cams 1, 4, 9. 12, 15. 17 and 
19 dose the switches to which they are connected as 
shown by dotted lines. 



Switches operated by cams of the SWEEP RANGE and 
TIME/DIV controls are used to produce drcuit changes re- 
quired by different sweep rates and modes of operation. 
Among changes provided by these switches are changes in 
hdd-off. gain, attenuation, logic, and ramp dope. 



Readout 

Readout logic is provided to the oscilloscope readout dr- 
cuitry by some of W>e cams of the SWEEP RANGE and 
TIME/DIV switches. On SWEEP RANGE switch S530B 
cams 1. 2. 3, and 4 are used. On TIME/DIV switch SS30A 
cams 17. 16, 19 and 20 are used. Anotfter switch (S531C), 
activated when the front panel VARIABLE (CAL IN) knob is 
in the out position, also provides readout logic. S531C 
dosed, a Column current of 0.2 mA and a Row current of 
0.1 mA will be (^vided to the osdiloscope readout circuitry 
during time slot 3. The symbol for less Utan (<) will appear 
on the CRT. just to the left of the time per division readout. 



With the SWEEP RANGE switch at its fully clockwise 
position and the TIME/DIV switch set fully counterdock- 
wise, the CRT readout is 5 ms. Diagram 9, TIMING 
SWITCHES, shows that the switch controlled by c^ 3 of 
the SWEEP RANGE switch is dosed, thereby providing a 
current path through R745. Switches controtted by cams 17 
and 19 of Ow TIME/DIV switch are also closed, providing 
current paths through R752 and R755. The effect of dosing 
contact 3 of the SWEEP RANGE switch and contacts 17 
and 19 of the TIME/DIV switch can be determined by con- 
sulting Table 3-2. 



Reference to Table 3-2 indicates that during time-slot 1 
dosing of contacts 3 and 19 causes the instruction ‘reduce 
prefix* to be stored by the oscillosccx^ readout drcuit. Ta- 
ble 3-2 also indicates that during time-slot 4 the number 5 is 
selected and displayed by the osdlloscc^ readout. 



During time slot 8 Table 3-2 shows that the prefix micro 
(m) is selected since neither contact 1 nor 2 is closed. The 
selected prefix (m) is not displayed by the readout however, 
since during time slot 1 the instruction to reduce the prefix 
was stored. Therefore, the milli (m) symbol is selected and 
displayed by the osdiloscope readout circuits. 



TABLE 3-2 

7T11A Readout Switching 
Time Slot 1 (B33) 



3 

R745 

150k 


4 

R744 

7Sk 


I « 

;R7S2i 
I 7Sk I 

I 


20 

R761 

150k 


Column 

Current 

A37 


Row 

Current 

B37 


1 

information 

Stored 






I 

I 






0.2 mA 


None 






I 


X 


0.1 mA 


0.2 mA 


Add 1 zero 






X i 




0.2 mA 


0.2 mA 


Add 2 zeros 

I — - 




X 






0.2 mA 


0.2 mA 


Add 2 zeros 


X 








0.1 mA 


0.2 mA 


Add 1 zero 




X 




X 


0.3 mA 


0.2 mA 


Reduce prefix 


X 






X 


0.2 mA 


0.2 mA 


Add 2 zeros 




X 


X 




0.4 mA 


0.2 mA 


Reduce prefix 
! & add 1 zero 


X 




X 




0.3 mA 


0.2 mA 


' Reduce prefix 
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TImo Slot 4 (A32) 



17 

8785 

37.Sk 


18 

R784 

150k 


Column 

Currant 

A37 


Aew 

Currant 

B37 


Chareeter 

Seteeted 






0.2 mA 


0.0 mA 


' 1 




X 


0.3 mA 


0.0 mA 


2 


X 




0.6 mA 


0.0 mA 


5 



Timo Slot 8 (A30) 



1 


2 


Column 


Row 




8743 


8747 


Currant 


Currant ^ 


Symtw) 


150k 


75k 


A37 


837 


Selected 






0.2 mA 


0.3 mA 




X 




0.3 mA 


0.3 mA 


n 




X 


0.4 mA 


0.3 mA 


P 



<\p VOLTAGE DISTRIBUTION & 

^ DECOUPLING 

A schematic diagram of Voltage Distribution and 
Decoupling circuits is given on Diagram 11, in Section 8. 
Diagrams and Circuit Board illustrations. 



Real-Time and Equivalent- Time Logic 

The circuit providing Reai-Ttme and Equivalent-Time 
Logic consists of diode CR807 and resistor R807. This cir- 
cuit provides an output voltage of -i-lS volts if the SWEEP 
RANGE control Is set to an equivalent-tinw position and an 
output voltage of -0.6 volts on real-time positions. 



The output of the Real-Time/Equivalent-Time Logic cir- 
cuit Is used to enable or disable various circuits when 
changing from real-time to equivalent-time operation. The 
notation (-i-15 V ET, -0.6 V RT) is used on schematics in 
Section 8, Diagrams and Circuit Board Illustrations, to Indi- 
cate where the output of the logic circuit is applied. 



The remaining symbol required to produce a readout of 
5 ms is selected during time slot 9. Outing time slot 9 a 
Cdumn current of 0.1 mA passes through R741 and a Row 
current of 0.4 mA passes through R765. These values of 
current cause the symbol for second (s) to be selected. 



For more specific Information on the readout circuitry, 
refer to the Instruction manual for your Tektronix 7000-se- 
ries oscilloscope. 
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SECTION 4 
MAINTENANCE 



Section 4-7T11A 



This section of the manual contains information for performir>g preventive maintenance, corrective maintenance, and trou- 
bleshooting for the 7T1 1 A. 

PREVENTIVE MAINTENANCE 

Preventive maintenance consists of eJeaning. visual Inspection, lubrication, etc. Preventive maintenance performed on a 
regular basis will improve the reliability of this instrument. The severity of the environment to which the 7T1 1 A is sub|ected 
determines the frequency of maintenance. A convenient time to perform preventive maintenance Is preceding electrical adjust- 
ment of the instrument. 



CLEANING 

The side panels of the 7T1 1A provide protection against 
dust in the interior of the instrument. Operation without the 
panels in place necessitates more frequent cleaning. 




Avoid the use of chemicaf cleaning agents which may 
damage the plastics used in this instrument. Use a 
nonresidue type of deaner. preferably isopropyl alco- 
hol or totaffy denafurad e(^ alcohol. Before using 
any other type of cleaner, consult your Tektronix Ser- 
vice Center or representitive. 



Exterior 

Loose dust accumulated on the outside of the TTttA can 
be removed with a soft cioth or small paint brush. The paint 
brush Is particularty useful for dislodgirig rt on and arourxl 
the front-panel controls. Any remaining dirt can be removed 
with a soft doth dampened in a mild detergent and water 
solution. Abrasive cleaners should not be used. 



Interior 

Dust in the Interior of the instrument should be removed 
occasionally due to its electrical conductivity urtder 
high-humidi^ cortditions. The best way to dean the interior 
is to blow off the accumulated dust with dry, low-pressure 
air. Remove any remaining drt with a soft paint brush or a 
doth dampened with a mild detergent and water solution. A 
cotton-dipped applicator is useful for cleaning in narrow 
spaces on dreuit boards. 



LUBRICATION 

The reiiabiiity of potentiometers, switches and other 
moving parts can be maintained if they are kept properly 
lubricated. However, too much lubrication is as detrimental 
as too little lubrication. A lubrication kit containing the nec- 
essary lubricants and instructioiis Is available from 
Tektronix. Inc. Order Tektronix Part No. 003-0342-02. 

VISUAL INSPECTION 

The 7T1 1 A should be inspected occasionally for such de- 
fects as broken connections, damaged or improperly in- 
stalled circuit boards, and heat-damaged parts. 

The corrective procedure for most visible defects Is obvi- 
ous; however. particUar care must be taken if heat dam- 
aged comporwnts are found. Overheating usually Indicates 
other trouble in the instrument; therefore, it is important that 
the cause of overheating be corrected to prevent recurrence 
of the damage. 

SEMICONDUCTOR CHECKS 

Periodic checks of the semiconductors in the TTttA are 
not recommended. The best check of semiconductor perfor- 
mance Is actual operation in the instrument. More details on 
semiconductors are given under Troubleshooting later in 
this section. 

PERIODIC ELECTRICAL ADJUSTMENT 

To ensure accurate measurements, check the electrical 
adjustment of the 7T11A after each 500 hours of operation 
or every six months if used infrequently. In addition, replace- 
ment of comporrents may necessitate readjustment of the 
affected circuits. Complete adjustment instructions are 
given in Section 5, Chains and Adjustment. This procedure 
can be helpful In localizing certain types of trouble In the 
irtstrument. and in some cases, correct them. 
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TROUBLESHOOTING 



The following information is provided to facilitate troubleshooting of the 7T1 1 A. Information contained in other sec- 
tions of this manual should be used along with the foHowirig information to aid in locating a defective component. An 
understar>ding of circuit operation is very helpful in locating trouble. See Section 3, Theory of Operation, for complete 
Information. 



TROUBLESHOOTING AIDS 

Diagrams 

Complete schematic diagrams are given on the pullout 
pages in Section 8. Diagrams and Circuit Board Illustra- 
tions. The component circuit number and electrical value of 
each component in this instrument are shown on these dia- 
grams. Reference designators and symbols used to identify 
components in this instrument are defined on the first page 
of Section 6. Important voltages and numbered waveform 
test points are also shown on the diagrams. Typical wave- 
forms ang the numbered test points where th^ were ob- 
tained are located adjacent to each diagram. Porttorts of 
circuits located on circuit boards are ertciosed with heavy 
black lines on the diagrams. 



CircuH Board Illustrations 

To aid in locating circuit boards, an illustration showing 
circuit board location within the 7T1 1A appears beside each 
circuit board illustration in Section 8. The circuit board illus- 
trations are located on the rear of pullout pages and are 
used to identify the physical location of components and 
waveform test pomts that appear on the respective sche- 
matic diagrams. Each circuit board illustration is arranged 
within a grid and has a locator index for rapid location of 
components contained in the corresponding schematic 
diagrams. 



This instrument contains electrical components that are 
susceptible to damage from static discharge. See Table 4-1 
for relative susceptibility of various classes of semiconduc- 
tors. Static voltages of 1 kV to 30 kV are common In unpro- 
tected environments. 



TABLE 4-1 

Relative Susceptibility to Damage 
from Static Discharge 



Semiconductor Class 


Relative 

Susceptibility 

Level' 


MOS or CMOS microcircuits and discrete 
or linear microdrcuits with MOS inputs 
(most sensitive). 


1 


ECL 


2 


Schottky signal diodes 


3 


Schottky TTL 


4 


High-frequency bipolar transistors 


5 


JFET's 


6 


Unear microcircuits 


7 


Low-power Schottky TTL 


8 


TTL (least sensitive) 


9 



Adjustment and Test Point Locations 

To aid In locating test points and adjustable components 
referred to in various sections of this manual, an Adjustment 
and Test Point Locations fddout page is provided in Section 
8 . 



Static-Sensitive Device Classification 



'Votta^ equivalent for susceptibility levels. (Voltage dis- 
charged from a lOOpF capacitor through a resistance of 
100Q). 



1 - 100 to 500 V 

2 - 200 to 500 V 

3 - 250 V 

4 - 500 V 

5 - 400 to 600 V 



6 - 600 to 800 V 

7 - 400 to 1000 V 

8 - 900 V 

9 - 1200 V 



Observe the following precautions to avoid damage: 

Static discharge can damage any semiconductor 

component in tNs instrument. 1. Minimize handling of static-sensitive components. 
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2. Transport and store static-sensftive comporwnts or 
assemblies in tneir odginat containers cm a metal rail or con- 
ductive foam. Label any package that contains 
static-sensitive assemblies or omiponents. 



3. Discharge the static voltage from your body by wear- 
ing a wrist strap while handling these components. Servic- 
ing static-stfisitive assemblies or components should be 
perforrrred only at a static free work station by qualified ser- 
vice personnel. We recommend use of the Static Control 
Mat. Tektronix Part No. 006-3414-00, and Wrist Strap, 
Tektronix Part No. 006-3415-00. 



4. Allow nothing capable of generating or holing a static 
charge on the work statkm surface. 



5. Keep the component leads shorted together when- 
ever possible. 



6. Pick up components by the body, never by the leads. 



7. Do not slide the components over any surface. 

8. Avoid handNng components in areas that have a flcxx' 
or work-surface covering capat^ of generating a static 
charge. 

9. Use a soldering iron that is connected to eartif 
ground. 



10. Use only special antistatic suctiwt-type desoidering 
tO(^S. 



Wiring Color Code 

All insultated wire and cable used in the 7T1 1A is color 
coded to facilitate circuit tracing. Table 4-2 gives the wiring 
color code used in the 7T11A. 



TABLE 4-2 

Power Supply Wire Color Code 



Supply 


Color Code 


-I- 50 V 


Orange/Red 


-I-15V 


Brown/Red 


-I-5V 


Black/Red 


-15V 


Black/Violet 


-50 V 


Brown/Vlolet 



Resistor Color Code 

In addition to compo^tion resistOTS, some metal-film re- 
sistors are used in the 7T11A. The resistance values of 
composition resistors and metal-film resistore are color 
coded on the components with EiA cokx' code (some 
metal-fiim resistors may have the value printed on the body). 
The color code is read starting with the stripe nearest the 
end of the resistor. Composition resistors have four stripes 
that ccmsist of two significant figures, a multiplier and a tol- 
erance value (see Figure 4-1). Metal-film resistors have five 
stripes consisting of three significant figures, a multiplier and 
a tolerance value. 



Capacitor Marking 

The capacitance values of common disc capactitors and 
small eiectrolytics are marked in rr^rofarads on the side of 
the component body. The white ceramic capacitors used in 
the 7T11A are cdor coded in pkxsfarads using a modified 
EIA code (see Figure 4-1). 



Diodes 

The cathode end of each glass-encased dkxfe is indi- 
cated by a stripe, a series of stripes, or a dot. The cathode 
and an^ ends of metai-encas^ diodes can be identified 
by the diode symbol marked on the body. 



Semiconductor Lead Configurarion 

Figure 4-2 shows the lead configuration for semiconduc- 
tor devices used in this instrument. 



Multi-Pin Connector identitication 

Multi-pin connectors mate with groups of pins soldered 
to circuit boards. Pin number 1 is mdexed with a triangular 
mark etched on the circuit board and molded on the holder 
of tiw multi-pin connector, as shown in Figure 4-3. Each 
group of pins is identified by its corresponding P number 
etched on the circuit board. The J and P numb^ on the 
circuit boards correlate to the J and P circuit numbers on 
schematic diagrams. 



Interface Connector Pin Locations 

The Interface circuit board couples the plug-in unit to the 
associated oscilloscope mainframe. Figure 4-4 identifies the 
pins on the Interface connector as shown in Section 8 on 
Diagram 10. 
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0 ® 8"cl0- 1ST, 2ND, AND 3RD SIGNI FtCANT FIGS. 0 AND/OR @ COLOR CODE MAY NOT 
0 • MULTIPLIER 0. TOLERANCE. BE PRESENT ON SOME CAPACITORS. 

0 - TEMPERATURE COEFFICIENT. 0 - POLARITY AND VOLTAGE RATING 



COLOR 


SIGNIFICANT 

FIGURES 


RESISTORS 


CAPACITORS 


DIPPED 

TANTALUM 

VOLTAGE 

RATING 


MULTIPLIER 

(OHMS) 


TOLERANCE 


MULTIPLIER 

<pF) 


TOLERANCE 


OVER lOpF 


UNDER lOpF 


SLACK 


0 




— 




±20% 


♦2pF 


4VDC 


BROWN 


1 


10 


±1% 


10 


±1% 


±0.1pF 


6VDC 


RED 


2 


102 Of TOO 




1 02or 1 00 


±2% 


— 


10V0C 


ORANGE 


3 


lO^of 1 K 


±3% 


1 02 or 1 000 


±3% 


— 


15VDC 


YELLOW 


4 


10* or lOK 


U% 


10* or 10,000 


+100% 

-0% 


— 


20VDC 


GREEN 


5 


10* or 100 K 


±1/2% 


10*Or 

100,000 


±5% 


±0.5pF 


25VDC 


BLUE 


6 


10* or 1 M 


±1/4% 


10* Of 
1.000.000 


— 


— 


35VOC 


VIOLET 


7 


— 


±1/10% 


102 or 
10,000.000 


— 


— 


50VDC 


GRAY 


8 


— 


— 


10-2 or 0.01 


+80% 

-20% 


±0-2SpF 


— 


WHITE 


9 


— 




10-1 or 0.1 


±10% 


±1pF 


3V0C 


GOLD 


— 


10-1 OrO.i 


±5% 


— 


— 


— 


— 


SILVER 


— 


10"2 or 0.01 


±101t 


— 


— 


— 


— 


NONE 


— 


— 


♦20% 


— 


±10% 




— 



Ct76.«6 



Flgufa 4*1. Raaistor ind capacitor color coda. 
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PIgur* 4*2. Samicondwctof l«*d configuration. 
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TROUBLESHOOTING TECHNIQUES 

This troubleshooting procedure is arranged in an order 
that checks the simple trouble possibilities before proceed- 
ing with extensive troubleshooting. The first few checks as- 
sure proper connection, operation, and adjustment. If the 
trouble is located by these titecks, the remaining steps aid 
in locating the defective compw>ent. When the defective 
component is located, replace it using the replacement pro- 
cedure given under Component Replacement this section. 



1. Check Control Settings 

Incorrect control settings can simulate a prr^lem that 
does not exist. If there is any question abcxjt the conect 
furKtion or operation of any control, see Section 2, Operat- 
ing inshxictK^s. 



2. Check Associated Equipment 

Before proceeding with troubleshooting of the 7T11A, 
d^k that the indicator oscilloscope and equipment used 
with this instrument are operating ccxrectiy. Ch^k that the 
signal is properly connected and that the interconnecting 
cables are not defective. Also check the line-voltage source. 



3. Visual Check 

Visually check the portion of the instrument in which the 
trouble is located. Many problems can be located by visual 
indications such as unsoldered connections, broken wires, 
damaged circuit boards, damaged components, etc. 



4. Check Instrument Adjustment 

Check the eiectricai adjustment of the instrument, or of 
the affected circuit if the ti^ble appears in one circuit. The 
appar^t trouble may only be a result of misadjustment. 
Complete adjustment instructions are given in Section 5. 
Checks and Adjustrrtent. 



5. Isolate Trouble to a Circuit 

To isolate trouble to a particular circuit, note the trouble 
symptom. The symptom often identifies the circuit in which 
the trouble is located. When trouble symptoms appear in 
more than one circuit, check affected circuits by taking volt- 
age artd wavek^ readings. AJso check for the correct out- 
put signals at the front-panel output connectors with a test 
oscilloscope. If the signal is correct, the circuit is working 
correctly up to that point. 



Figur* 4-4. Pin numbering on interface connector. 
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6. Check Voltage and Waveforma 

Often the defective component can be located by check- 
ing for the correct voltage or waveform in the circuit. Typical 
voltages and waveforms are given on the diagrams pullout 
pages in Section 8. 

NOTE 

Voltages and waveforms given on the diagrams are 
rwt absolute and may vary slightly between instru- 
ments. To obtain operating conditions simiar to those 
used to take these readings, see the Voltage and 
Waveform Test Conditions pullout page Section B. 

7 . Check Individual Components 

The followirtg procedures describe methods of checking 
individual components in the 7T11A. Components that are 
soldered in place are best checked by first disconr>ecting 
one end: This isolates the measurement from the effects of 
surrounding circuitry. 



To avoid electnc shock and possible damage to the 
Instrument, Remove the 771 1A from the osdUoscope 
mainframe before removing or replacing 
semiconductors. 



Transistors. A good indication of transistor operation is 
its actual performance under operating conditions. A sus- 
pect transistor can most effectively be checked by substitut- 
ing one that has been checked previously. However, be sure 
that circuit conditions are not such that a replacement tran- 
sistor might also be damaged. If substitute transistors are 
not available, use a dynamic tester. Static-type testers are 
not recommended, since they do not check operation under 
simulated operating conditions. 



Integrated Circuits. Integrated circuits can be checked 
with a voltmeter, test oscilloscope, or by direct substitution. 
A good understanding of circuit operation is essential for 
troubleshooting circuits that use integrated circuits. In addi- 
tion, operating waveforms, logic levels, and other operating 
Information for Integrated circuits are given In Section 3, 
Theory of Operation. Use care when checking voltages ar>d 
waveforms around the integrated circuits so that adjacent 
leads are not shorted together. Use proper tools while re- 
moving or inserting integrated circuits. An integrated circuit 
test clip jxovides a convenient means of dipping a test 
probe to the 14- and 16-pin Integrated drcuits. The dip also 
doubles as an Integrated circuit extraction tool. 



Diodes. A diode can be checked for an open or shorted 
cor>dition by measuring the resistance between terminals 
with an ohmmeter. The diode resistance should be very high 
in one direction and very low when the meter leads are re- 
versed. Do not check turtnel diodes or zer>er diodes with an 
ohmmeter. 




Do not use an ohmmeter scale fhaf has a high internal 
current. High currents may damage the diode. 



Resistors. Check resistors with an ohmmeter. See Sec- 
tion 7, Replaceable Electrical Parts List, for the tolerance of 
resistors used in this instrument. Resistors normally do not 
need to be replaced unless the measured value varies 
widely from the specified value. 



Inductors. Checking for continuity with an ohmmet^ can 
identify open inductors. Shorted or partially shorted induc- 
tors can usually be identified by checking the waveform re- 
spwise vrhen high-frequency signals are passed through the 
circuit. Partial shorting often reduces high-frequency re- 
sponse (causes roll-off). 



Capacitors. A leaky or shorted capacitor can best be 
detected by checkirtg resistarwe with an ohmmeter set to 
the highest scale. Do not exceed the voltage rating of the 
capacitor. The resistance reading should be high after Initial 
charge of the capacitor. An open capacitor can best be de- 
tected with a capacitance meter or by checking if the capac- 
itor passes AC signals. 



B. Repair and Readjust the Circuit 

If any defective parts are located, follow the replacement 
procedures given under Component Replacement in this 
section. Be sure to check the performance of any circuit that 
has been repaired or has had any electrical components 
replaced. 
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TROUBLESHOOTING PROCEDURE 

If the 7T1 1 A is operating wen except for certain settings 
of one or two controls, then troubleshooting can usually be 
limited to the areas affecting the operation of the unit for 
these settings. In event of extensive failure, the procedure 
CHJtlined below can sometimes facilitate repairs. 




The oscilloscope mainframe Power svritch must be 
turned off before removing or repiadng the plug-in. 



Remove the 7T11A from the oscilloscope mainframe and 
ched( the power supply buses {including the 10>volt refer- 
ence bus) for shOTts to ground. Turn off the power to the 
oscilloscope mainframe and connect the 7T1 1 A to the oscil- 
loscope via an extender plug-in (Caiitx^tion Rxture. 
Tektronix Part No. 067-0509-00). Connect A2J344 (7T11A) 
and J430 (Sampling Drive and Osdllat(X Control from the 
Sampling Ur« in the adjacent vertical compartment) using a 
Special RF Cable Assembly (Tektronix Part No. 
012-0203-00). 



Turn the power on. 



1. Check power supply voltages, including hte 10-volt 
reference supply provided by A2U602. 



2. Check the trigger selection circuit for proper 
operation. 



3. Check reed switch drive coUs for applied voltage 
(-1-5 V) when the actuating button is pushed. 



4. Check reed switch achictiMi with an ohmmeter. 



S. Check the Trigg^ Source switch: 



INT 


Voltage to INT coil A3K32: -1-5 V 


EXT 500 


Voltage to EXT 500 coil A3K31; 
+5V 


EXT 1 MQ 


Voltage to EXT 1 MO coil A3K30: 
-1-5V 


HF SYNC 


Voltage to all coils; 0 V. Slope and 
Trig Amp lights out. 


All buttons up 


Voltage to EXT 500 coil A3K31: 
-I-5V 



6. Check the Trigger Amp switch: 

XI No coil voltage. A3Q82 input con- 

nected to gnd. 

X10 Voltage to X10 coil A3K80: 4-5 V. 

A3Q82 input connected to the trig 
line. 



7. Check the Trigger Slope switch: 

+ Voltage to -h COM A3K71 ; -i-5 V 

— Voltage to - coil A3K70: -f 5 V 



8. Check operation of the 1 MQ Ampirher and set 1 M 
Zero adjustment A3R45 for zero input-output diff^ntial 
with zero signal input. 



9. Check operation of ttie X10 Amplifier. Measure 
from the junction of A3CR95 and A3CR96 to ground. Out- 
put should be zero when X10 pushbutton is actuated (use 
50 0. external source, zero signal). Output should drop to 
approximately -0.5 volts in the XI position. 



10. Cheek the Schmitt Trigger circuit for operation, 
Set the STABILITY control full counterclockwise. Voltage at 
varistor light bulb A30S136 should be zero. Set the STA- 
BILITY control full clockwise. VcMtage at the varistor light 
bulb should be about 4 volts. The Schmitt Trigger circuit 
should not free run at any setting of the TRIG LEVEL con- 
trol with the STABILITY control full counterclockwise. 
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11. Check Trig Level Zero. Set the STABILITY control 
for free running within a narrow band. The Schmitt Trigger 
circuit should still free run within this narrow band when + 
or ~ slope is selected. 



12. Check the TRIG LEVEL indicator dot position to be 
2 o’clock when Trig Level Zero is prt^rly adjusted. For this 
check use 50 0, ext trig Input, zero signal. 



13. Check Arming Bias and Output Bias adjuatments 
A3R1 45 and A3R1 55 are be set for triggered operation. Use 
the Pulse Generator recommended for use in Section 5. 



14. Check the Hoidoff Multivibrator; it should now run. 
Check for operatic in all equivalent-time (sequential) posi- 
tion ranges. 



15. Cheek for operation of die following eircutta with 
the Hoidoff Multivibrator running. Set TIME POSITION 
RANGE to 5 MS and refer to waveforms shown on the sche- 
matics in Section 8 of this manual. 



a. Pulse Out Driver — When this circuit is functioning, the 
test scope can be thggaed by this pulse. 



b. Trigger Coupling Amplifiers. 



c. Start Multivibrator. 



d. Slewing Ramp— It may be necessary to unplug one 
end of 510 n resistor A1R586. Set TIME/DIV to .1 mS and 
TIME POSITION to midrange. 



e. Hme Position Amplifier (A1U5720). 



f. Slow Ramp Generator. 



g. Slewing Ramp Comparator— the collector of A20326 
should change fr^ —15 V to about -i-3 volts in 2 ns. 



h. Strobe Drivers — To get an output, return the collector 
of A2Q342 to ground through a resistor (100 o to i k). 



i. St^ Drive to (-) Sk^ Driver (input of A2Q252). 



j. Time to Height Converter. 



k. Horizontal Amplifiw. 



I. Horizontal Memory Gate Driver. 



m. Horizontal Memory — Memory Gate Bal adjustment 
A2R550 may now be set. 



n. Output Amplifiers. 



0. Dot Position Memory— Once the output amplifiers 
have been checked, reconnect the 510 0 resistor. 



16. Check Time To Height Converter output. Switch 
sampling mode from Sequential to Random. Set TIME PO- 
SITION RANGE to 5 MS or 50 ms. Set the TIME POSITION 
control full counterclockwise. Use the test oscillosmpe and 
monitor the Time To Height Converts output. The plateau 
between the start multivibrator firing and the trigger input 
should be flat, with no -t- or - slope. 



If the unit does not work properly in Random mode, 
check the Ratemeter and the Rat^neter Correction Memory 
for correct operation. 



17. Check for operation in Real Time sampling mode. 
If not functional in the .5 mS TIME POSITION RANGE, check 
the Real Time Multivibrator and feedback reset path 
through A2Q554 to the Hoidoff Mi^tivibrator. 
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CORRECTIVE MAINTENANCE 



Corrective maintenance consists of component replacement and instrument repair. Special techniques required to replace 
components in the 7T11A are given here. 



OBTAINING REPLACEMENT PARTS 

Standard Parts 

All replaceable electhcal and mechanical parts tor the 
7T11A can be obtained through your local Tektronix Field 
Office or representative. Before purchasing or ordering re- 
placement parts, check the parts list for value, tolerance, 
rating, and description. 



NOTE 

When selecting retracement parts, it is important to 
remember that the physicai size and shape of a com- 
ponent may athct its performance in the instrument, 
particularly at high frequencies. AU replacement parts 
should be direct re^acements unless it is known that 
a different component wiU not adversely affect ktstru- 
ment performance. 



Special Parts 

In addition to standard electronic components, some 
special components are used in the 7T11A. These compo- 
nents are manufactured or selected by Tektronix, Inc. to 
meet specific performance requirements, or are manufac- 
tured for Tektronix, Inc. in accordance with our specifica- 
tions. Most of the mechanical parts used in this instiunent 
have been manufactured by Tektronix, Inc. To determine 
the manufacturer of parts, refer to the cross index. Manu- 
facturer Code Number to Manufacturer, at the beginning of 
Section 7. Replaceable Electrical Parts List, and Section 9. 
Replaceable Mechanical Parts List. Order aH special parts 
directly from your local Tektronix Field Office or 
representative. 



Ordering Parts 

When ordering replacement parts from Tektronix, Inc. Irv 
dude the following Information: 

1. Instrument type. 



2. Instrument serial number. 



3. A description of the part (If electrical, indude the cir- 
cuit number). 



4. Tektronix Part number. 



SOLDERING TECHNIQUES 



To avoid electric shock and possible damage to the 
instrument, Remove the 7T11A from the oscilloscope 
mainframe before soldering. 



Circuit Boards 

Use the procedures given urtder Component Replace- 
ment to remove the boards from the instrument before sol- 
dering. Gerteral soldering techniques that apply to 
maintenance of any predsion electronic equipment should 
be used on this instrument. Use only 60/40 resin-core, 
electrical-grade solder and a 15- to 20-watt pencil type sol- 
dering iron on the drcuit boards. The tip of the Iron should 
be dean and property tinned for best heat transfer to the 
solder Joint. A higher wattage soldering iron may separate 
the etched drcuit wire from the board base material. 



ITie following technique should be used to replace a com- 
ponent on a drcuit board. 



1. Grip the component lead with long-nose pliers. Touch 
the soldering iron to the lead at the solder connections. Do 
not lay the iron directly on the board as it may damage the 
board. 
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2. When the soider begins to melt, pull the lead out 
gwtty. This should leave a dean hole in the board. It not, 
poke a sharp object such as a toothpick into the hole to 
clean it out. A vacuum-t^ desoldering tod can also be 
used for this jMjrpose. 



3. Bend the leads of the new component to fit the holes 
in the board, insert the leads into the holes in the boards so 
the component is firmly seated against the board, or as po- 
sitioned originally. If it does not seat propwiy. heat the sol- 
der and gently press the component into idace. 



4. Touch the k-on to the connection and apply a small 
amount of solder to make a firm solder joint; do not apply 
more solder than is necessary for a good electrical connec- 
tion. To protect heat-sensitive components, hold the lead 
between the component body and the solder joint with a 
pair of iong.4iose pliers or other heat sink. 



5. Clip any excess component lead that protrudes 
through the board. 



6. Clean the area around the solder connection with a 
flux-remover solvent. Be careful not to remove information 
printed on the board. 



Metal Terminals 

When soldering metal terminals (e.g., potentiometers, 
etc.), use 60/40 resin-core, electrical-grade solder. Use a 
scrfdering iron with a 40- to 75-watt rating and a 1 /8-inch 
wde wedge-shaped tip. 



Observe the following ^ecautlons when soldering metai 
terminals: 



1. Apply only enough heat to make the solder flow 
freely. Use a heat sink to protect heat-sensitrve 
components. 



2. ApiiHy only eiough soide to form a solid connection. 
Excess solder may impair the function of the part. 



3. If a wire extends beyond the sender joint, clip off the 
excess. 



4. Clean the flux from the solder joint with a 
flux-removing solvent. 



COMPONENT REPLACEMENT 



MTAflNIMO 



To 3void electric shock and possible damage to the 
instrument, remove //» 7T11A from the oscilloscope 
mainframe before replacing components. 



The exploded-view drawing associated with the Replace- 
able Med^nical Parts Ust in Seetkx) 9 may be helpful in the 
removal or disassembly of individual components or 
sub-assemblies. 



Circuit Board Replacement 

If a circuit board is damaged beyond repair, the entire 
assembly, including all soidered-on components, can be re- 
placed. numbers are given in Section 7, Replaceable 
Elechical Parts List, for the completely wired board. Use the 
fdlowing procedure to remove the plug-on circuit boards. 



1 . Disconnect any pin connectors located on ^ front of 
the board. 



2. Loosen all of the securing screws on the board. 



3. Pull out the edges of the board until the board clears 
the chassis terminals. Attempt to lift the board away from 
the chassis in such a way that it remains parallel to the 
d^assis at all times so as not to bend the interconnecting 
terminals. 



4. To replace a plug-on circuit board, position it so the 
securing screw holders mate with the guide posts on the 
chassis. 



5. Gently press the circuit board against the chassis. Be 
sure that all of the interconnecting pins and sockets have 
properly mated. 



6. Uniformly tighten the securing screws. Recommended 
torque is four to six irwh-pounds. 
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Circuit Board Pin Replacament 

It Is important not to damage or dIsturO the ferrule when 
removing the old stub of a broken pin. The ferrule is pressed 
Into the circuit board and provides a base for soldering the 
pin connector (see Figure 4-5). If the broken stub is long 
enough, grasp it with a pair of long-nose pliers, and apply 
heat with a small soldering Iron to the pin base or the ferrule 
so a firm pull is required to puH it out. If the broken stub Is 
too short to grasp with pliers, use a small dowel (0.028 
Inches in diameter) clamped In a vise to push the pin out of 
the ferrule after the solder has been heated. The old ferrule 
can be cleaned by reheating the solder and placing a sharp 
object such as a toothpick or small dowel Into the hole. A 
vacuum-type solder removing tool is also useful for remov- 
ing excess solder, use a pair or diagonal cutters to remove 
the ferrule from the new pin. then insert the pin into the old 
ferrule, and solder the pin to both sides of the ferrule. If it is 
necessary to bend the new pin. grasp the base of the pin 
with long-nose pliers end bend against the pressure of the 
pliers to avoid breakirrg the board around the ferrule. 




Plflure 4-S. Exploded view of clrcuK-boerd pin and ferrule. 



Cireutt Board Pin Socket Replacement 

The pin sockets on the circuit boards are soldered to the 
rear of the board. To replace or>e of these sockets, first 
unsolder the pin (use a vacuunvtype desoiderfng tool to re- 
move excess solder). Then straighten the tabs on the 
socket and remove It from the hole in the circuit board. 
Place the new socket in the circuit board hole and press the 
tabs down against the board. Solder the tabs of the socket 
to the circuit board; be careful not to get solder Into the 
socket. 



NOTE 

The spring tension of the pin sockets ensures a good 
connection between the circuit board and the pin. This 
spring tension can be destroyed by using the fkn 
sockets as a connecting point for sphng-ioaded probe 
tips, alligator dips, etc. 



End'Lead Pin Connector Replacement 

The pin connectors used to connect wires to the int«'- 
connecting pins are clamped to the ends of the associated 
leads. To replace damaged end-lead pin ccmnectors. re- 
move the old pin connector from the end of the lead and 
damp the replacement connector to the lead. 



Coaxial End-Lead Connector Replacement (RF and 
Peltola Connectors) 

Replacement of coaxial-type end-lead connectors re- 
quires special tools and techniques. We recommend that the 
cable be replaced as a unit. For cable part numbers, see the 
Replaceable Mechanical Parts List in Section 9. An alterna- 
tive solution is to refer the replacement of the defective con- 
nector to your local Tektronix Field Office or representative. 



Multiple End-Lead Connector Replacement 

Some of the pin connectors are grouped together and 
mounted In a plastic holder; the overall result is that these 
connectors are removed and installed as a multi-pin connec- 
tor (see Figure 4-3). To provide correct orientation of this 
multi-pin connector when it is replaced, an arrow is etched 
on the drcuit board and a matching arrow is molded Into the 
plastic holder of the connector. These arrows must be 
aligned as the mutti-pin connector is replaced. If the individ- 
ual end-pin connectors are removed from the plastic holder, 
note the color of the individual wires for replacement. 
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Tunnel Diode A3CR2S Replacement 

Locate the clip shown in Figure 4-6 on Trigger Board 
assembly A3. Leadless capacitor C27 and tunnei diode 
CR28 are located under this dip. Figure 4-6 shows that one 
side of C27 is soldered to the 50 Q stripline. A 0.3 irtch 
length of 3/1000 Inch diameter wire, serving as inductor 
L27, Is connected from the 50 Q stripline to relay K31. Be 
careful not to disturb this wire when replacing CR28. since 
the fine wire is easily broken. 




Figure 4^. Lecation of 200 MHz oeciHeter tunrtel diode 
(A3CA2B). 



Tunnel diode CR28 is positioned between C27 and the 
hold-down dip. The clip, together with the support provided 
by the lead of resistor R26. holds the tunnel diode in place. 
The lead from the anode of CR28 is formed into a loop 
(shown as L23 on the Trigger Input schematic in Section 8) 
and the lead end Is soldered to leadless capadtor C14. 

Carefully unsolder the tunnel diode lead from C14 usirtg a 
1 5-watt soldering iron end a pair of tweezers. Next unsolder 
R28 and C28. Use tweezers to carefully remove the tunnel 
diode from underneath the dip Protect CR2B with a heat 
sink and unsolder R28 from the tunnel diode lead. 

Determine the cathode side of the new tunnel diode be- 
fore soldering R28 to the tunnel diode lead. The cathode is 
Indicated by a white dot (see Figure 4-6). Clip off the lead 
connected to the tunnel diode cathode. Heat sink the tunnel 
diode and solder R28 to the tunnel diode anode lead. Care- 
fully slip the tunnel diode under the hold down cbp with the 
cathode side up. Resokler R28 to C28 and solder the ex- 
treme end of the tunnel diode lead to C14. 



The free-run frequency of the 200 MHz oscillator is in- 
creased as more of the tunnel diode lead length is soldered 
to C14. The shape of the loop formed by the tunnel diode 
lead also has some effect on the oscillator frequency. 



Set HF Sync adjustment RIO to the minimum bias cur- 
rent setting providing a stable display at all settings of the 
STABILITY control. Reducing the tunnel diode bias curent 
increases the oscillator frequency range. Adjustment of Ri 0 
is explained in detail in Section 5 of this manual. 



The frequency change provided by the STABILITY and 
TRIG LEVEL controls must be at least the amount shown in 
Figure 4-7. If the oscillator frequency Is 220 MHz with the 
STABILITY and TRIG LEVEL controls fully counterclock- 
wise, an oscillator frequency range of at least 55 MHz Is 
required to ensure countdown on all frequencies from 1 GHz 
to 12.4 GHz. Turning the STABILITY and TRIG LEVEL con- 
trols fully clockwise (in this example) must result in an oscil- 
lator frequency of 275 MHz or higher. 



If the minimum oscillator frequency (controls counter- 
clockwise) Is 250 MHz or higher, a large oscillator frequency 
range is required. To ensure that oscillator ^equency range 
requirements are met, it Is recommended that the minimum 
oscillator frequency (STABILITY and TRIG LEVEL counter- 
clockwise) be 245 MHz or lower. As previously mentioned, 
lengthening the unsoldered portion of the tunnel diode lead 
(CR28) will reduce the oscillator frequency. 



Switch Replacement 

Two types of switches, pushbutton and cam, are used in 
the 7T11A. Either type should be replaced as a unit if dam- 
aged. Special maintenance information for each type is pro- 
vided below. 




Repair of fhe cam switch should only be undertaken 
by skilled maintenarve personnel. Switch alignment 
and contact spacing must be carefully maintained for 
proper operation of the switch. The cam switch repair 
kit contains special alignment tools for use in repainng 
or replacing the cam and contacts. For information or 
assistance on maintenance of the cam switch, atntact 
your local Tektronix Field Office or representative. 

Cam Switch. The cam switch (TIME/DIV and SWEEP 
RANGE) consists of a rotating cam, which Is turned by the 
front panel knob, and a set of contacts mounted on an adja- 
cent circuit board. These switch contacts are actuated by 
lobes on the cam. The switch can be disassembled for in- 
spection, cleaning, repair, or replacement as follows; 

1. Remove the two screws holding the metal covers on 
each of the two switch secticms. The front switch section is 
the TIME/DIV switch and the rear switch section is the 
SWEEP RANGE switch. The covers can rww be removed to 
dean or inspect the switch contacts. 
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2. To comf^etely remove either of the switch sections 
from the board, loosen the hex-socket screws (use a 

0.035-inch hex-key wrench) in the shaft at the h-ont of the 
rear switch section and a hex-socket screw (use a 
O.OSO-inch hex-key wrench) at the rear of the rear switch. 
Pull both long shafts out of the switch assembly. 



3. The rear section can be removed by rnnoving the four 
screws that hold the cam switch to the circuit board (from 
the rear side of board). 



4. The front section can be removed by first removing 
the remaining knob (use a l/l6-inch hex-key wench) and 
nut holding ^ switch shaft to die front panel. Remove the 
four screws that hold the cam switch to the circuit board 
(from the rear side of board). 



5. To remove the cam from the front support block, re- 
move the retaining ring from the shaft on the front of the 
switch and slide the cam out of the support block. Be careful 
not to lose the small detent rofier. 



6. To replace defective switch cwtacts, first unsolder 
the damaged contact and clean the solder from the hole in 
the circuit board. Then, position the new contact in the hole 
so it is ^Hoperly aligned in relation to the odier switch con- 
tacts and the mating area on the circuit board (alignment 
tod provided in switch repair kit). Rnatty, soider the new 
contact into place; be sure that die spring end of the contact 
has adequate clearance from the drcutt board. 



7. To re-install the switch assemdy, reverse the above 
procedure. 



Pushbutton Switches. Use tf« following procedure to 
replace any of die pushbutton switches. 



1. Loosen the set screws and remove all dont panel 
kndis. 



2. Remove any other nut or part holding die front panel 
to the instrum^t. 



3. Remove the front panel to gain access to the switch 
mounting screws. 



4. To remove any of the pushbutt^ switches, first re- 
move the screws securing die switch to the front panel. Un- 
solder and remove any wire connected to the switch circuit 
board and carefully note where it belongs. See Rgure 4-6. 



Lamp Replacement 

To replace a lamp in one of the pushbutton switch as- 
semblies. follow the above procedure to remove the af- 
fected switch. Remove die screw and cover from the back 
of the switch to expose the lamp. Unsdder the two leads 
and remove the lamp. Cut the leads of the replacement lamp 
to the same length as those of the old lamp. Place insulated 
sleeves over the leads and replace the new lamp in the ex- 
act pc^itkxi of the old lamp. 



Reassemble by reversing the above procedure. 



ADJUSTMENT AFTER REPAIR 

Aftw any electrical component has been replaced, the 
adjustment of that particular circuit or any dos^y related 
circuits should be chedted. See Section 5, Checks and Ad- 
justment for complete performance check and adjustment 
procedures. 



REPACKAGING FOR SHIPMENT 



NOTE 

The pHjg-in should not be shipped in an oscilloscope. 
The oscilloscope packaging materiai is not designed 
to fmjtect the i^ug-ins. 



If the Tektrwiix instrument is to be shipped to a 
Tektronix Service Center for s^ice or repair, attach a tag 
showing: owner (with address), the name of an individual at 
your fimi that can be contacted, complete instrument serial 
number, and a description of the service required. 



Save and re-use the package in which your Instrument 
was shipped. If the oiigina! packaging is unft for use or not 
available, repackage the instrument as follows: 

SurroiHid the instrument with polyethylene sheeting to 
protect the finish of the instrument. Obtain a carton of 
corrugated canflsoard of the correct carton strength 
and having inside dimensions of no less than six 
inches more than Uie instrument dimensions. Cushion 
the instrument by tightly packing three Inches of dun- 
nage or urethane fo^ between carton and instru- 
ment, on all sides. Seal carton with shipping tape or 
Industrial stapler. 

The carton test strength fc>r your instrument is 200 
pounds. 
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(A) A8- Slope Switch circuit board assembly. 



Lamp 

Cormpctlon* 



(3) Brown-yvMow: A2Q734 eolIPCtor 
(3) 8rown-ora<>9*: cpnnactor AS (-fSV L) 
OrpywtiM: A2RS09 
Black. r«d on wtiM; A2R222 
Black, gray on whita: A1050S co l lector 
(2) Blaek-vtolat; -ISV 
(2) Black: around 



(B) A9-Random*Sequenlial Switch circuit board assembly. 



Lamp 

Connaetiena 

(2) Brown-oronga: connector AS ( + SV L) 

Brown-yellow: A20T34 cellaeter 
Violal-wnita: RS10 (Sean control) 

(2) Brown-rad: +M V 
Rad-wkita; -klOV 
Brown-whila: AtOSOS col lector 
Black; around 
Rad, green on whits: A10S1S Oata 
Blua-whHa; Eit kvpul 
Rod, gray on white: A1RS11, RStO wipor 





(C) A7-Scan Switch circuit board assembly. 



61tS-53 I 



Figure 44. Connections to switch assemWies. 
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Lamp 

WOfWrVCOOfVv 



(0) AS-Trigger Ampiitief Switch circuit board assetnbiy. 



HF SYNC 



l-amp 

ConMctton* 



(E) A6-Trigger Source Switch circuit board aatembly. 



12 - ■ » 
111 ^^ H « ' 

10? ■ 7 



ei«ch>r*<l: eonnactor AS (+SV) 
Blaek-r«d; eonnactor At ( + SV) 

BiscH. gray on wttita: A3P13S pin 3 
Ofanga-Orowfi: connaeior AS (-*- tV L) 
Black, brawn on whita: A20734 collacior 




Qraan-wtMta: A10JS41 pM $ 

Had, bhia on wtMta: A3P12S pin 1 
Rad, violat on wMta: A3P12B pin 2 
Rod, oranga on wNta; A10714 aminar 
Rad-wMa: A3P12S pm 3 
Biua-wnKa 

Oray-whita: A3P12S pm $ 

Vmiat-wMIa: A2R724 

(2) Black: Qraund 

(2) Btoefc-rad: oonnactor AS (-f-SV) 

(2) Oranga brow n: eennactor AS (+SV U 
Rad. brown on whita: eonnactor A14 



Brown on 
whila: 
A2J342 



Rad on 
whita: 
A2J344 



Oranga on 



VaSow on 
tahila: 
A3J31 



(F) A10-Comfflutator Switch circuit board asBembiy (rear view). 



eo nna c tor AS 
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R«d-Of««n on WNW 



Rod-Bluo on WtiHo 



Rod'Crtngo on WMM 

BfOWfi-Vkjl*I 

Rod-Vlotot on WhiM 



Brown-Whtto 



Rod-Sroy on Whtto - 
Bloeti>aroy on WhHo ' 



BloiA-Rod on Whtto 




Rod-YoHow on Whtto ' 



Brown<Oroon on Whtto 
Hock-Rod on Whtto 
Brown-YoHow 
Brown-Orongo 
Brown-Rod on Whtto 
(2) Bloeh -Brown on WN(o 




I* 

!• 

^1* 






• • • 




9-CO-O 

o-csa-© 

d-cs-e 



►I* • 

•• 

// 9 C-= f€i 
“// ®C=>« 



Bloek-BHM on Whtto 
Qroy-Whtto 

Blaek-Orango on Whtto (coox) 

BhM-Whtto 

Block-VMol on Whtto 



Brown-Bluo on Whtto 



Blactti-Viotoi on Whtto 




Block-Oroofl on Whtto 



Block- Yollow on WMto ' 
Orongo-Whtto ‘ 
(2) Rod-Whtto ■ 
VMol-Whtto ' 
Rod-Orongo' 



Bloek-Whtto 



'Sr * S* * 






d- l l -e 

o-nh^* 



&dH> 



(2) Block-Rod 
(2) Block-Vlolol 



' No Connoction 



' (2) Brawn-Rod 
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SECTION 5 

CHECKS AND ADJUSTMENT 



This section provides information necessary to: (1) verify that the instrument meets applicable electrical specifications in 
Section 1 . (2) verify that controls furwtion property, and (3) perform all internal adjustments. 



The Part I - Performance Check procedure checks the electrical specifications listed In Section 1 with out making any 
internal adjustments. 



The Part ll-Performance Check and Adjustment procedure provides a completa sequential check of instrument perfor- 
mance concurrent with a complete sequerrtial adjustment of internal controls. 



A seperate Operators Checkout Procedure is provided in Section 2 of this marujal for familiarization with the instrument and 
to verify that all front-par>el controls and conrtectors function property. 



PRELIMINARY INFORMATION 

Using These Procedures 

Both Part i-Pw1ormance Check and Part 
ll-Performance Check and Adjustment are divided into 
functi^l block subsections (e.g., A. TRIGGER ADJUST- 
MENTS, B. SCAN AND TIMING, etc.) The order in vi^tich 
the subsections and steps (A1, A2. B1, B2, etc.) appear in 
each procedure is the recommended sequence for accom- 
plishing a performance check or adjustment of the instru- 
ment. Subsections within either procedure can be 
performed independently, as can each step within any sub- 
section. Refer to Partial Procedures for specific instructions 
on performing either a partial Performance Check or partial 
Pertbrmance Check and Adjustment. 



All functional block subsections begin with a list of re- 
quired test equipment, followed by Irtstructions for Before 
You Begin and the list of Preliminary Control Settings for 
that subsection (e g., A1 . TRIGGER ADJUSTMENTS PRE- 
LIMINARY CONTROL SETTINGS). Each step contains 
separate Setup Conditions which, if applicabie, irtclude the 
Instrument control settings, an illustrated test setup, artd 
test equipment control settings. The instrument and test 
equipment control settings listed in the Setup Conditions for 
each step may include additional settings, changes from the 
previous step, or changes to the Preliminary Control 
Settings making it possible to perform partial procedures. 
The iUustiated test setup in the Setup Conditions shows all 
test equipment needed to perform the entire step, as weN as 
the setup necessary to begin the step instructions. 



In this procedure, capitai letters within the body of text 
identify front-panel controls, indicators and connectors on 
the 7T11A (e.g.. SCAN). Initial capital letters identify con- 
trols. indicators, and connectors (e.g.. Position) on associ- 
ated test equipment used in this procedure. Initial capitals 
also identify adjustments inside the 7T11A (e.g.. Memory 
Gate Bai). 



A headir>g system is provided to readily identify the steps 
(A1. A2, B1. B2. etc.) that contain performance check 
and/or adjustment instructions. For example, if CHECK is 
the first word in the title of a step, an electricaJ specification 
is checked. If ADJUST is the first word in the title, the step 
concerns one or more internal adjustments. If 
CHECK/ADJUST appears in the title, the step involves elec- 
trical specification checks and related adjustments. If EX- 
AMINE is the first word in the step title, the step corrcems 
measurement limits that indicate whether the Instrument Is 
operating property; these limits are not to be interpreted as 
electrical specifications. 



The alphabetical instructions under each step (a. b. c, 
etc.) may also contain CHECK. EXAMINE. ADJUST, or IN- 
TERACTION as the the first word of the instruction. These 
terms are defined as follows: 



1. ADJUST — describes which adjustment to make and 
the desired result. We recommend that the adjustments not 
be made if a previous CHECK or EXAMINE instruction indi- 
cates that no adjustment is necessary. 
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2. CHECK— indicates that the instruction accompiishes 
an eiectric^ specification check. Each eiectricai speci^tion 
checked is Ksted In Table S>1 , Performance Check Sunvnary 
(see Performance Check Summary discussion for more 
information). 



3. EXAMINE — usually precedes an ADJUST instmction 
and indicates that the instruction determines whether ad- 
justment is necessary. If no ADJUST instruction appears in 
the same step, the EXAMINE instruction concerns measure- 
ment limits that have no related adjustment. Measurement 
limits following the word EXAMINE are not to be interpreted 
as electrical specifications. They are provided as lr>dicator8 
of a properly functioning instrument and to aid in the adjust- 
ment process. 



4. INTERACTION— indicates that the ac^ustment de- 
scribed in the preceding instruction interacts with other cir- 
cuits. The nature of the interaction Is described and 
reference Is made to the step<s) affected. 



Partial Procedures 

Part I -Performance Check. To perform a partial Per- 
formance Check procedure, first determine which electrical 
specifications are to be checked. Table 5-1, Performance 
Check Summary, lists the performance characteristics spec- 
ified in Section 1 and provides references to the step(s) in 
which the performance requirements are checked. The Per- 
formance Check Index, at the start of Part I -Performance 
Check, provides a convenient means for locating the desired 
subsections and steps. For example, if a circuit within the 
instrument has been repaired arxl a performance check is 
considered necessary, use the Performance Check Sum- 
mary table to locate the specifications affected by the repair 
and the step title of Part I -Performance Check In which 
those performance requirements are checked. Then use the 
Performar>ce Check Index to locate the procedure subsec- 
tion and the step and page number of the applicable step(s). 



Any step of a subsection can be performed separately by 
following the instructions given below. 



1 . Locate the desired subsection and applicabie steps 
(e.g., B1. B2. etc.) with the Performance Check Summary 
table and the Performance Check Index. 



2. Perform the Performance Check Power Up Sequence 
at the start of Part l-Performance Check and the instruc- 
tions under Before You Begin and Preliminary Control 
Settings at the beginning of the subsection. 



3. Perform the Setup Conditions instructions for the de- 
sired step. Disregard any control settings which are the 
same as those urxler Prelimanary Control Settings. 



4. Proceed with the lettered instructions (e.g.. a, b. c, 
etc.). 



NOTE 

If the steps performed are consecutive. It Is not neces- 
sary to repeat the Pretimmary Control Settings after 
the first step. However, when a step is skipped, the 
PreUminary Control Settings must be performed 
aga^. 



Part ll-Performanee Check and Adjustment Although 
each step in Part ll-Performance Ch^ and Adjustment 
can be performed independently, we recommend that the 
entire subsection be performed if arty adjustments are 
made. Table 5-1, Performartca Check Summary, lists the 
performance characteristics specified in Section 1 and pro- 
vides references to the step(s) in which the performance 
requirements are checked artd appropriate adjustments 
made. The Performance Check and Adjustnwit In^x at the 
start of Part II provides a convenient means for locating the 
desired subsections and steps. For example, If a circuit 
board has been repaired or replaced, use the Perfonnance 
Check Summary table to locate the specifications affected 
by the repair, and the step titie(s) of Part ll-Performance 
Check and Adjustment in which tfK>$e performance require- 
ments are checked and a^usted. Then use the Performance 
Check and Adjustmer^t Index to locate the appropriate sub- 
section. step, and page number. 



Performance Check Summary 

Table 5-1 . Performance Check Summary, lists the perfor- 
mance characteristics specified in Section 1 and checked in 
this section. Table $-1 is interfoed to provide a convenient 
means for locating the procedures that check and/or adjust 
the instrument to meet the applicable electrical specifica- 
tions. Steps containing internal adjustments that affect a 
performance characteristic are mdicated by an asterisk in 
Table 5-1. Steps with adjustments that may ir>directiy affect 
the el ec t rical specification are also given. For example, if the 
A3 Trigger Bo^ has been repaired, use Table 5-1 to locate 
the perfonnance characteristics affected by the repair or re- 
placement. Then note the title of the procMure(s) in which 
those specifications are checked and/or adjusted. Use the 
Index provided at the front of the procedure to find the page 
number of the desired procedure step(s). 
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TABLE 5-1 

Parformanca Chaek Summary 
Steps containing adjustments are indicated by an asterisk. 



Characteristic 


Part 1— Parformanca 
Check Steps 


Part II— Performance 
Check and 
Adjustment Steps 


Time/Div 






Timing 


A2 


B6’,B7* 


Vari^le 


A2 


B6* 


Triggering Sensitivity and Frequency 
Ftange 






Internal 


B2. B3. B4 


A2*. A3*. A4*. A5. A6*. 02, C3, C4 


External 50 n 


B2. B3, B4 


A2*. A3*. A4*. A5. A6*. C2. C3, C4 


External 1 MR 


B2. B3 


A2*. A3*. A4*. A5, AS*, C2. C3 


HFSync 


B4, BS 


A4*. A5. BIO*. B11*. C4. C5 


Display Jitter 






SORand 1 MR 






Sequential Mode 


B6. 88 


C6. C8, CIO 


Random Mode 


B7. B8 


C7, C8. CIO 


HF Syr>c (Random or Sequential) 


B9 


C9. CIO 


Pulse Out 






Amplitude 


810 


C11 


Risetime 


BIO 


C11 

1 


Trigger Kickout 


B11 


C11 


Minimum Trigger Rata in 
Random Mode 


B12 


A2*. A3*. A4*. A5. AS*. Cl 5 


Scan Rate (Repetitive) 


A3 


B2*. B3*. B5*. 88 


Sweep Cal 


A2 


BS* 


External Input Deflection Factor 


A5 


B2*. B3*. B5*. 86*, B12 


Sweep Out Voltage 


A4 


B2*. B3*. B5*, B9 
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Ch«ek» and Adluatmant— 7T11A 



Adjustment Interval 

To maintain instrument accuracy, check performance ev- 
ery 500 hours of operation, or every 6 months if used infre- 
quently. Before complete adjustment, thoroughly clean and 
inspect the 7T11A as outlined in Section 4, Maintenance. 



Tektronix Field Service 

Tektronix Field Service Centers and the Factory Service 
Center provide instrument repair and adjustment services. 
Contact your Tektronix Field Office or representative for fur- 
ther information. 



TEST EQUIPMENT REQUIRED 

The test equipment listed in Table 5-2 is required for a 
complete Performance Check and Adjustment of the 
7T1 1A. The specifications for test equipment, given in Table 
5-2. are the minimum required to verify Performance Re- 
quirements. Detailed operating instructions for test equip- 
ment are omitted in these procedures. Refer to the test 
equipment instruction manual if more information is needed. 



If only a Performance Check is to be performed, the 
items required for Adjustment are not required and are indi- 
cated in Table 5-2 by footrote 1. The remaining test equip- 
ment is common to both procedures. 



Special Fixtures 

Special Rxtures are used only where they facilitate in- 
strument adjustment and no suitable alternative is known. 
These fixtures are available from Tektronix Reid Offices or 
representatives. 



Test Equipment Alternatives 

All the listed test equipment Is required to completely 
check and adjust the 7T11A. However, complete choking 
or adjusting may not always be necessary or desirable. You 
may be satisfied with checking selected characteristics only, 
thereby reducing the amount of test equipment actually 
required. 



The procedures are based on the first item of equipment 
given as an example. When other equipment is substituted, 
control settings or setups may have to be altered. If the 
exact item of equipment given as an example in Table 5-2 is 
not available, first check the Minimum Specifications column 
carefully to see if any other equipment might suffice. Then 
check the Purpose column to see where this item is used. If 
used for a performance check or adjustment that is of little 
or no importance for your measurement requirements, the 
item and corresponding step<s) can be deleted. Cables and 
adapters listed in Table 5-2 and shown in Setup Conditions 
illustrations are those recommended for use with the appli- 
cable test equipment given in Table 5-2. Use of altemate 
test equipment may require additional or different cables 
and adapters than those shown. 
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TABLE 5-2 
Taat Equipfliant 



Oatcriptien 


Minimum Spacificatiene 


Purpose 


Examples of Applicable 
Test Equipment 


1. Oscilloscope Mainframe 


Tektronix 7000-Serie$: 
250 MMz bandwidth; four 
plug-in compartments. 


Provides display for test 
equipment and unit under 
test. 


Tektronix 7704A. 


2. Sampling Unit 


Tektronix 7000-Series: 
compatible with S-Series 
Sampling Heads and 7T1 1 A. 


Accepts Sampling Head and 
Interconnects with 7T11A to 
provide vertical portion of 
sampling system. 


Tektronix 7S1 1 . 


3. Sampling Head 

1 


Tektronix S-Series: 50 0 
input impedance; interrtal 
trigger pickoff; 2 mV or less 
noise for checking trigger 
kickout. 


Provides vertical signal input 
and internal trigger pickoff to 
the Sampling Unit. 

I I 


Tektronix S-1 for checking 
trigger kickout. Tektronix 
S-4 for ali other 
applications. 


4. Time Mark Generator ' 

1 


50 ms to 1 ns: at least 
200 mV output amplitude Into 
50 0; accuracy within 1.5%. 


Provides timing reference for 
verification of unit uixler test. 

I 


Tektronix TG 501. 


5. Differential Comparator 
Plug-In 


Tektronix 7000-Series; 1 
mV/Div to 5 V/Div deflection 
factor: 0 to 10 V -h or 
-0.1%: 1 MQ input 
impedance. 


Provides vertical input to the 
oscilloscope mainframe and 
internal vdtage reference for 
comparator measurements. 


Tektronix 7A13. 


6. Time Base Plug-In 


Tekb^onix 7B-Series. 


I Provides horizontal sweep on 
Osdllscope Mainframe for 
Differential Comparator 
display. 


Tektronix 7B50A. 


7. Low Frequency Sine Wave 
Generator 


50 Hz to 350 kHz frequency 
range: 0 to 5 V variable 
output amplitude. 


Provides signal source for 
checking trigger operation. 


Tektronix SG 502. 


8. Medium Frequency Sine 
Wave Generator 


350 kHz to 250 MHz 
frequency range: 0 to 5 V 
variable output amplitude. 


Provides signal source for 
checking trigger operation. 


Tektrcmix SG 503. 


9. High Frequency Sine 
Wave Generator 


500 MHz to 1 GHz frequency 
range; 0.5 to 4 V variable 
output amplitude. 


Provides signal source for i 

checking trigger operation. 


Tektronix SG 504. 


10. Pulse Generator 


70 ps or less risetime: 1 ms or 
more pulse width; at least 
200 mV signal amplitude into 
50 0. 


Provides signal for trigger 
adjustments and display jitter 
ch^s. 

I 


Tektronix 284. 


11. 50 0 Delay Line 


50 0 impedance; 75 ns delay; 
150 ps hsetime. 


Used as a signal delay to 
check display jitter. 


Tektronix 7M11. 
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TABLE 5-2 (cent) 
T»at Equipment 



Deecriptlon 


Minimum Specifications 


Purpose 


Examples of Applicable 
Test Equipment 


12. SHF Signal Generator 


12.4 GHz; 200 - 500 mV 
variable output voltage. 


Signal source for checking HF 
SYNC triggering. 


Hewlett Packard 626A. 


13. Calibration Fixture, 
Plug-In Extender ' 


Tektronix 7000-Series. 


Provides access to internal 
connections and adjustments 
in the unit under test. 


Tektronix Part No. 
067-0589-00. 


14. Special RF Cable 
Assembly ' 


36-inches lortg with coaxial 
connectors. 


Provides signal 
interconnection between the 
Sampling Unit and unit under 
test. 


Tektronix Part No. 
012-0203-00. 


15. IX Probe 


Compatible with 1 MO inputs. 


Provides signal input to 
Differential Comparator for 
trigger adjustments. 


Tektronix P6101A. 


16. 10X Probe' 


Compatible with 1 MO inputs; 
10X attenuation. 


Provides signal input to 
Differential Comparator for 
trigger adjustments. 


Tektronix P6105A, 


17. SMA to BNC Adapter 
(two required, one provided 
with 7T11A) 


SMA male artd BNC female 
connectors. 


Provides signal 
interconnection to Sampling 
Head and unit urxler test. 


Tektronix Part No. 
015-1018-00. 


16. SMA to GR Adapter 
(provided vwth 7T11A) 


SMA male and GR674 
connectors. 


Provides signal 
interccxnnection between GR 
type cables and the unit under 
test. 


Tektronix Part No. 
015-1007-00. 


19. GR to GNC Adapter (four 
required) 


QR874 and female BNC 
connectors. 


Signal interconnection for 
checking display jitter. 


Tektronix Part No. 
017-0063-00. 


20. 50 n BNC Termination ' 


50 Q feed through with BNC 
connectors. 


Provides connector 
termination on the unit under 
test for external trigger 
adjustment. 


Tektronix Part No. 
011-0049-01. 


21 . 5X BNC Attenuator 


50 Q; 5X (14 dB) attenuation; 
BNC connectors. 


Provides signal attenuation 
for external trigger checks 
and adjustment. 


Tektronix Part No. 
011-0060-02. 


22. 10X BNC Attenuator 
(provided with 7T11A) 


50 Q; 10X (20 dB) 
attenuation; BNC connectors. 


Provides signal attenuation 
for external trigger checks. 


Tektronix Part No. 
011-0059-02. 


23. 2X SMA Attenuator 


50 0, feed through type, 
female and male SMA 
connectors. 


Signal attenuation for 
checking HF Sync triggering. 


Tektronix Part No. 
015-1001-00. 


24. BNC T Connector 


One male and two female 
' BNC connections. 


Provides dual signal path for 
checking exterrial triggers. 


Tektronix Part No. 
103-0030-00. 



' Required grtly for ed|uttmenL 
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TABLE S-2 (eent) 
Test Equipment 



Description 


Minimum Specifications 


Purpose 


Examples of Applicable 
Test Equipment 


25. GR Power Divider 


GR connectors; 50 0 tee 
impedarKe when two legs are 
terminated in 50 Q. 


Provides dual signal path 
when checking external 
triggers ar>d display jitter. 


Tektronix Part No. 
017-0082-00. 


26. SMA Power Divider 


50 n impedance; vswr less 
than 1.9 at 12.4 GHz; nominal 
2X voltage attenuation; male 
SMA connectors. 


Signal splitting for checking 
HP Syrw triggering. 


Tektronix Part No. 
015-1014-00. 


27. 18-Inch, son BNC Cable 
(two required) 


50 Q; 18 inches long; BNC 
connectors. 


Provides signal 
interconr>ection between test 
equipment and unit under 
test. 


Tektronix Part No. 
012-0076-00. 


28. SO nBNC Cable 
(provided with 7T1 1A) 


50 Ohms; 42 inches long; 
BNC connectors. 


Provides signal 
interconr>ection between test 
equipment and unit under 
test. 


Tektronix Part No. 
012-0057-01. 


29. BSM to BNC Cable 


Coaxial; 10 inches long; 
female BSM and male BNC 
connectors. 


Provides signal 
interconnection between 
Sampling Unit ar>d unit urider 
test for checking Pulse Out 
operation. 


Tektronix Part No. 
012-0128-00. 


30. so n SMA Cable (two . 

required) ' 

1 


2 ns delay, male and female 
SMA conr^ectors. 


Signal interconnection for 
checking HF Sync Triggering. 


Tektronix Part No. 
015-1005-00. 


31. Patch Cord 


two pin-jack connectors. 


Interconnection of Sampling 
Unit and unit under test for 
checking EXT INPUT. 


Tektronix Part No. 
012-0179-00. 


32. Low Capacitance 
Screwdriver ' 


2-inch shaft with 3/32p-inch 
bit. 


Adjustment of variable 
capacitors and resistors. 


Tektronix Part No. 
003-0675-00. 


33. Wrench’ 


5/16-inch open end. 


Removal and replacement of , 
front-panel EXT TRIG INPUT 
connector for adjustment 
procedure. 


Tektronix Part No, 
003-0260-00. 


34. Screwdriver’ 


Pozidrive with #1 point. 


Removal and replacement of 
Trigger Board for adjustment 
procedure. 


Tektronix Part No. 
003-0616-00. 


35. GR T Connector 


Three GR connectors. 


Signal splitting for checking 
display jitter. 


Tektronix Part No. 
017-0069-00. 



' Requirad only for odluttmonL 
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PART I— PERFORMANCE CHECK 



The following procedure (Part l-PerformarKe Check) vertfies electrical specifications in Section 1 without making any 
internal adjustments. 



Part ll-Performance Check and Adjustment provides the information necessary to (1) verify that the instrument meets the 
applicable eiectrical specifications. (2) verify ^at all controls function properly, arnf (3) perform all Internal adjustments. 



A separate Operators Checkout Procedure is provided in Section 2 of this manual for familiarization with the instrument and 
to verify that all front-panel controls and connectors function property. See Preliminary Information, at the beginnirig of this 
section, on performing a partial Performance Check procedure. 



PERFORMANCE CHECK INDEX PERFORMANCE CHECK 

POWER UP SEQUENCE 



PAGE 



A. SCAN AND TIMING 

A1. SCAN AND TIMING PREUMINARY 



CONTROL SETTINGS 5-9 

A2. CHECK TIMING 5-10 

A3. CHECK REPETITIVE SCAN RATE 5-12 

A4. CHECK SWEEP OUT RANGE 5-13 

A5. CHECK EXT INPUT 5-13 



B. TRIGGERING 



B1. TRIGGERING PREUMINARY CONTROL 

SETTINGS 5-14 

B2. CHECK LOW-PREQUENCY TRIGGERING . . 5-15 
B3. CHECK MEOIUM-FREQUENCY 

TRIGGERING 5-15 

B4. CHECK HIGH-FREQUENCY TRIGGERING . . 5-17 
B5. CHECK 12.4 GHz HF SYNC TRIGGERING . . 5-17 
B6. CHECK SEQUENTIAL-MODE DISPLAY 
JITTER AT FASTEST SWEEP RANGE 

POSITION 5-18 

B7. CHECK RANDOM-MODE DISPLAY 
JITTER AT FASTEST SWEEP RANGE 

POSITION 5-19 

B8. CHECK DISPLAY JITTER AT REMAINING 

SWEEP RANGE POSITIONS 5-20 

B9. CHECK HF SYNC DISPLAY JITTER 5-21 

810. CHECK PULSE OUT INTO son 5-21 

B11. CHECK TRIGGER KICK OUT 5-22 

B12. CHECK MINIMUM TRIGGER RATE 

IN RANDOM MODE 5-23 



NOTE 

7T11A performance can be cftecked at an ambient 
temperature from 0" C to +S0‘ C unless otherwise 
stated. Adjustments must be performed at an ambient 
temperature from +20" C to +30" C for specified 
accuracies. 



1. Install a Differential Comparator Plug-In unit in the left 
vertical compartment and a Ttme Base Plug-In unit in the B 
horizontal compartment of the Oscilloscope Mainframe. 



2. Install the Sampling Unit (with the Sampling Head in- 
stalled) in the right vertical compartment of the Oscilloscope 
Mainframe and the 7T1 1 A In the A horizontal compartment. 



3. Set the mainframe Intensity controls to minimum. 
Turn on the mainframe and allow at least 20 minutes 
warmup before beginning the procedure. 
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Ch«cks and Ad)uatmant-7T11A 
Part I— Partormanca Chack 

A. SCAN AND TIMING 



Equipment Required: 




1 . Oscilloscope Mainframe 


7. 1X Probe. 


2. Sampling Unit. 


8. 18-Inch BNC Cable {2 required) 


3. Sampling Head. 


9. SMA to BNC Adapter (2 required] 


4. Time Mark Generator 


10. BNC T Connector 


5. Differential Comparator Plug-In. 


11. Patchcord 


6. Time Base Plug-In. 





BEFORE YOU BEGIN: 



(1) Perlorm tha Performance Cfteck Power Up 
Sequence. 



(2) Refer to section 6, Instrument Options, and the 
Change Information section at the rear of this manual for 
any modifications that may affect this procedure. 



(3) See the TEST POINT AND ADJUSTMENT LOCA- 
TIONS foldout page in section 8. Diagrams and Circuit 
Board Illustrations. 



NOTE 

The 7T11A SWEEP RANGE control and TIME POS 
RNG display window are integral features. In this pro- 
cedure. SWEEP RANGE settings are indicated by the 
value appearing In the TIME POS RNG window. 



A1. SCAN AND TIMING PRELIMINARY CONTROL 
SETTINGS: 



7T11A 



TIME POSITION Fully clockwise 

FINE Fully clockwise 

SLOPE (-) 

TRIG LEVEL Midrange 

STABILITY Fully clockwise 

SEQUENTIAL Pushbutton Pressed in 

SWEEP RANGE 50>.s 

TIME/DIV 5**s 

VAR CAL 

REP Pushbutton Pressed in 

SCAN Midrange 



Sampling Unit 

DC Offset Midrange 

Units/Div 100 



Oscilloscope Mainframe 



Vertical Mode Right 

Horizontal Mode A 
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Part I— Parlormanca Chack 

A2. CHECK TIMING 



f. Sat SWEEP CAL for exactly 1 time mark per division. 



NOTE 

First perform step A 1. then proceed. 



g. CHECK — timing accuracy to be within 4 - or -3% by 
setting 7T11A SWEEP RANGE and TIME/DIV as indicated 
In Table 5-3 and checking for the corresponding display. 



A2. SETUP CONDITIONS 

miAControt*- 

SWEEP RANGE Wjn 

TIME/OIV $»• 

REP puttWutton PrM$«4 n 




Test Equipm«m Controls 
Tinw Mark G«n«rator 

Tima Mark Output S ms 

sirg-n . 



a. Set 7Tt1A TRIG LEVEL for a free runrung sweep. 



b. Press the 7T11A MAN pushbutton in. Set the 7T11A 
SWEEP CAL and POSITION for exactly 10 divisions of dot 
range, beginning and endirtg at the graticule edges, while 
rotating the SCAN control from full counterclockwise to full 
clockwise. 



c. Connect the Hme Mark Gerterator to the Sampling 
Head Input. Set the 7T11A SWEEP RANGE to 50 ms, 
TIME/DIV to 5 ms, and Scan to REP. 



d. CHECK — the display for one time mark per division + 
or ~3%. See Figure 5-1 for typical timing displays. 



e. CHECK — for the sweep length and distance between 
time marks to become shorter and longer as 7T1 1A SWEEP 
CAL is rotated between full counterclockwise and full 
clockwise. 



h. Set TTtIA VARIABLE (CAL IN) tO Variable by press- 
ing in the kr>ob to release It. 



I. CHECK — for the distance between time marks to in- 
crease as the VARIABLE control is rotated clockwise and 
for the distance to increase at least 2.5 times the calibrated 
value when the control is at full clockwise (see Figure 5-1). 



J. Set 7T11A VARIABLE to calibrated operation by 
pressing the knob to latch it in the CAL IN position. 



TABLE 5-3 
Timing 



SWEEP 

RANGE 


TIME/ 

DIV 


TIME 

MARK 

GENERATOR 


DISPLAY 


SWEEP 

START 

EXCLUDED 


SO Id 


5 ms’ 


5m8 


1 marksr/div 




50 id 


2 id 


2m8 


1 marker/div 




50 MS 


1 MS 


1 MS 


1 msrker/div 




50 ms 


.5 MS 


.5 MS 


1 msrker/dlv 




50 ms 


.2 MS ■ 


■2 MS 


1 marker/div 




50 mS 


.1 MS 1 


.1 MS 


1 marker/div 




50m8 , 


50 ns 


50 ns 


1 marker/div 




50 MS 


20 ns 


20 ns 


1 marker/div 


5 mS 


50 MS 


10 ns 


10 ns 


1 marker/div 




5 MS 


.5mS< 


.5 MS 


1 marker/div 




.5 hS 


50 ns' 


50 ns 


1 marker/dIv 




50 ns 


5 ns' 


5ns 


1 marker/div 




.Sms 


50 MS 


SO MS 


' 1 marker/div 


2.5 MS 


5 ms 


.5 ms 


.5 ms 


1 marker/div 


25 MS 


50 ms 


5 ms 


Sms 


1 marker/div 


250 MS 



' Ctt«ek *1 both RANDOM and SEQUENTIAL *«»ch aatwiga. 
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Flour* 9-1. Typical dicpiay* for clMCklrtg tknino accuracy. 
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Checks and Adjuatmant-TTIIA 
Part I'-Parfonnaftca Chaek 

A3. CHECK REPETITIVE SCAN RATE 

NOTE 

H the previous step was not perlormed, first perform 
stepAI. 



r 



A3. SETUP CONDITIONS 



TTnAContrott: 
SCAN 



PuldoeicwiM 





PIgurt S-2. SwMp Out wsvatom to dwell Rtpotitivo Scan rata. 



a. CHECK — the display for 25 ms or less per sawtooth 
(see Figure 5-2). 



b. Set the Time Base Time/Div to .1 s and set 7T11A 
SCAN to full counterclockwise. 



c. CHECK — the display (or 500 ms or more per 
sawtooth. 
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Checks and Ad|uatimnt-7T11A 
Part I— Parfermance Check 



A4. CHECK SWEEP OUT 



AS. CHECK EXT INPUT 



NOTE 

If the previous step was not performed, fkst perform 
step At. 



NOTE 

If the previous step was not performed, first perform 
step A 1. 



A4. SETUP CONDITIONS 



7T11A Control*; 

No elMrtg* irom provious stop. 




ixPnooE 



To*i Equipmont Controla: 

Tim* e*M 

Thggenng Auto, AC, IM 

TinwDiv 3 ms 

Dlflersntlsi Comparator 

Volts/Div 2 

+ Input ONO 

»>7*.75 _ 



a. Use the Differential Comparator Position control to 
center the displayed sweep. 






AS. SETUP CONDITIONS 




7T11A Control*: 

MAN pu*nOutton Pr**s#<jin 

SEQUENTIAL pustiOutton Prassad in 

SCAN Full elockwi** 

SWEEP flANQE 50 p» 

TIMBOIV 5xS 




Test Equipmant Controls; 
O s cilloscopa Mainframe 



VartBai Mode Right 

Horwontai Mode A 



Sampling Unit 

Urtta/Oly 200 

Cal/Variaol* Variat** 




Vartaue 



Ful counterciockwisa 

S17S.7S 






a. CHECK — for a dot on the display, positioned near the 
right graticule edge. 



р. Set the Differential Comparator + Input to DC. 

b. Press in the 7T1 1A EXT INPUT pushbutton. Connect 
Sampling Unit Offset OuttoTTIIA EXT INPUT with a patch 
cord. 

с. Press in the 7T1 1 A MAN pushbutton. 



c. Set Sampling Unit Offset to position the dot at the 
right edge of the graticule. 



d. CHECK — the displayed sweep to be at +5 volts with 

SCAN full counterclockwise and at -5 volts with SCAN full d. CHECK— that the dot moves to the left graticule edge 
clockwise. when SCAN is set to full counterclockwise. 
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Ch«eks and Adjustm*nt-7T11A 
Part I— Parformanea Chock 



B. TRIGGERING 



Equipmont Roquirod: 

1 . Oscilloscope Mainframe 

2. Sampling Unit 

3. Sampling Head 

4. Low Frequency Sine Wave Generator 

5. Medium Frequertcy Sine Wave generator 

6. High Frequency Sine Wave Generator 

7. SHF Signal Generator 

8. Pulse Generator 

9. 50 0 Delay Line 

10. Time Mark Generator 

11. BSM to BNC cable 

12. 50 (I SMA Cable (2 required) 



13. BNC T Connector 

14. SMA to BNC Adapter (2 required) 

15. 10X BNC Attenuator 

16. 5X BNC Attenuator 

17. 2X SMA Attenuator 

16. I8>lnch BNC Cable (2 required) 

19. SMA to GR Adapter 

20. GR to BNC Adapter (4 required) 

21. 50 Q BNC Cable 

22. GR Power Divider 

23. SMA Power Divider 

24. GR T Connector 



BEFORE YOU BEGIN: 

(1) Perform the Performance Check Power Up 
SequerKie. 



(2) Refer to section 6, Ins^ment Options, and d>e 
Change Information section at the rear of this manual for 
any modifications that may affect this procedure. 



(3) See the TEST POINT AND ADJUSTMENT LOCA- 
TIONS fddout page in section 8. Diagrams and Circuit 
Board Illustrations. 



NOTE 

The mi A SWEEP RANGE control and TIME POS 
RNG display window are integral features. In this pro- 
cedure, SWEEP RANGE settirygs are identified by the 
value appearing in the TIME POS RNG window. 



B1. TRIGGERING PRELIMINARY CONTROL 
SETTINGS: 



7T11A 



TIME POSITION Midrange 

SLOPE (+} 



Sampling Unit 



Polarity +Up 

Nonnal/Smooth Normal 



Oscilloscope Mainframe 



Vertical Mode Right 

Horizontal Mode A 
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^•ckt and Adjustment— 7T11A 
Part l-Parfonnance Check 



B2. CHECK LOW-FREQUENCY TRIGGERING 



B3. CHECK-MEDIUM FREQUENCY TRIGGERING 



NOTE 



NOTE 



First perform step B1, Wwn proceed. 



If ttie previous step was not performed, first perform 
step 81 . 






B2. SETUP CONDITIONS 






7T11A Control#: 

INT pushbutton Pressed n 

TRIG AMP X1 pushbutton Pressed in 

SWEEP RANGE S ms 

TiME/OiV 1 ms 




Test EqiA>mont Controls: 

Low Prequeney Sine Wtve Generator 






Frequency 
SempHnq Unit 
Units/Oiv . 



. 9 kHz 

.... 50 
ai7s-n V 



a. CHECK— 7T11A low-frequency triggering capability 
by using the control settings and requirem^ts given in Ta- 
ble 5-4 to obtain a stable, triggered display. The signal gen- 
erates output amplitude is correct w^n its signal causes the 
ameunt of vertical deflection shown under the Display Size 
column. Add a 10X BNC Attenuator to the 7T11A trigger 
signal as indicated in the right-hand column of TatHe 5-4. 
Set 7T11A STABILIY and TRIG LEVEL as necessary for a 
stable display. On real-time ranges TIME POSITION also 
aids in stabilizing triggering. Changes in control settings be- 
tween successive steps are indicated in the table with an 
asterisk. 




B3. SETUP CONDITIONS 




7T11A Control#: 

INT pushbutton Pressed in 

TRIG AMP X10 pushbutton Pressed in 

SWEEP RANGE Sns 

TIME/DIV 10 ns 




Test Equipment Controls: 

Medium Frequency Sine Wave Generator 

Frequency 

Sampling Unit 

Unrts/Drv 




SO MHz 



ei76-7S 



50 ^ 



a. CHECK — 7T11A medium-frequency triggering ca- 
pability by using the control settings and requirements given 
in Table ^5 to obtain a stable, trigg^ed display. The signal 
generator out[wt amplitude is correct when its signal causes 
the amount of vertical deflection shown under foe Display 
Size column. Set 7T11A STABILIY and TRIG LEVEL as 
necessary for a stable display. Add a 10X BNC Attenuator 
to foe 7T11A trigger signal as indicated in the right-hand 
column ot Table 5-5. Changes in control settings between 
successive steps are indicated in the table with an asterisk. 



NOTE 

To check internal triggering capaPility from the 
mainframe 's other vertical compartment, an additional 
sampling unit may be installed and the internal trigger- 
ing checks repeated for thet compartment. 
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TABLE 5-4 

Low*Pra<)uancy Triggarirtg 



TmaoERiNQ ^ 
MODE 


SAMPUNQ 

UNIT 

UNTTS/OIV 


7T11A 


OENERATOR 

FREQUENCY 


OENERATOR 

OUTPUT 


I 

DISPLAY I 
SIZE 


10X ATTENUATOR 


SWEEP 

RANQE 


TtME/ ' 
DIV 


TRIO 

AMP 




INTERNAL 


SO 


S ms 


.1 ms 


XI 


INT 


SkHz 


125 mV 


I 2.5 div 


NONE 


INTERNAL 


5- 


5 ms 1 


.1 ms 


XI 0* 


INT 


SkHz 


12.5 mV 


^ 2.S div I 


NONE 


INTERNAL 


200 * 


Sms 


.1 ms 


X10 


INT 


SkHz 


1 V 




NONE 


EXTERNAL 


5‘ 


Sms 


.S ms' 


X10 


EXT SO 0* 


1 kHz' 


12.5 mV 


' 2.S div 


TRIQQER SIGNAL 


EXTERNAL 


S 


Sms 


.S ms 


X10 


OCT 1 MO* 


1 kHz 


12.5 mV 


2.5 div 


TRIGGER SIGNAL 


EXTERNAL 


50’ 


SO ms' 


Sms' 


xr 


EXT 1 MO 


so Hz' 


125 mV 


^ 2.S0IV 


TRIGGER SIGNAL 


EXTERNAL 


5* 


so ms 


Sms 


XI' 




mm 


12.5 mV 


, 2.5 div 


TRIGGER SIGNAL 



TABLE 5-5 

Medium-Frequency Trigoerir >0 



TRH30ERIHO 

WOOE 




TT11A 


OENERATOR 

FREQUENCY 


OENERATOR 

OUTPUT 


DISPLAY 
SIZE 1 


lOX ATTENUATOR 




TIME/ 

OlV 1 


TRIO 

AMP 


TRIO 

MODE 


INTERNAL 


so 


.Sps 


10 ns 


X10 


INT i 


50 MHz 


125 mV 


2.5 div 


TRIGGER SIGNAL 


— 1 

EXTERNAL ' 


S' 


■Sta 


10 ns 


XI 0 




50 MHz 


12.5 mV 


2.5 div 


TRIGGER SIGNAL 


EXTERNAL 


s 


.5 ps ^ 


10 ns 


X10 




50 MHz 


12.5 mV 


2.5 div 


TRIGGER SIGNAL 


external! 


50' 


.5 ms 


10 ns 


xr 




100 MHz' 


125 mV 


2.5 div 


TRIGGER SIGNAL 



TABLE S -6 

High-Frequency Triggering 



TRIOOERINO 

MODE 


SAMPUNO 

UNIT 

UNITS/OIV 


7T11A 

1 


1 

OENERATOR 

FREQUENCY 


1 

OENERATOR 

OUTFUT 


OISFLAY 

SIZE 


10X ATTENUATOR 


1 SWEEP 
RANQE 


TWE/ 

DIV 


TRIO 

AMP 


TRIO 

MODE 


INTERNAL 


H 


1 SOlM 


I m ' 


XI 


MT 


MOMHt 


tZSmv 


2.S«v 


10X AT SIGNAL INPUT 


EXTERNAL 


m 


son* 




XI 


EXT MO* 


lOHf 


SHmV 


e.zsttv 


SX 10X AT 
TRIGGER INPUT 


EXT MF SYNC 


100 


Mrw 




XI 


EXT MF SYNC* 


1 OH2 


SOOinV 


Son 


10XATTRIOQER 

INPUT 


EXT HF SYNC 


100 


Mm 


$n« 


xt 


EXT HF SYNC 


1 out 


SOOmV 




I NONE 
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Ch*ekt and Adjuatmant— 7T11A 
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B4. CHECK HIGH-FREQUENCY TRIGGERING 



NOTE 

H tfte previous step was rx>t performed, first perform 
step B1. 



B5. CHECK 12.4 GHz HP SYNC TRIGGERING 



NOTE 

If the previous step was not performed, perform 
stepBI. 






B4. SETUP CONDITIONS 






7T11A Coniroir 

INT puMWunoo PrttMd in 

TRIG AMP XI pushbutton Prosssd M 

SWEEP RANGE sons 

TIME/DIV 1 ns 




1S-INCH 
BMC CABLE 



SNCT 

CONNECTOR 



Tsst Equvmeni Controls: 

High PrsQusocy Sine Wave Generator 
Frepuency 






SsmpHrtg Unit 
Units/Oiv . 



$00 MHz 



.... so 

StT».7S . 









B5. SETUP CONDITIONS 






7T11A Controls: 

HF SYNC pushbutton Pressed m 

SWEEP RANGE sons 

TIME/DIV tops 




Tsst Equiprrtent Conbols; 
SHF Signal Generator 

Fraquancy 

Sampling Unit 

Units/Olv 



12.4 GHz 

.... 100 

617S40 



a. CHECK — 7T11A high-frequency triggering capability 
by using the control settings and requirements given in Ta- 
ble 5-6 to obtain a stable, triggered display. The signal gen- 
erator output amplitude is correct when its signal causes the 
amount of vertical deflection shown under the Display Size 
column. Set 7T11A STABIUY and TRIG LEVEL as neces- 
sary for a stable display. Add BNC Attenuators to the 
7T11A trigger input signal or Sampling Untt signal input as 
indicated in the right-hand coiumn of Table 5-6. Changes in 
control settings between successive steps are indicated in 
the table with an asterisk. 



a. CHECK— that a stable, triggered wavefonn providing 
200 mV of trigger signal to the 7T1 1 A can be obtained on 
the oscilloscope with the 7T11A STABILITY and TRIG 
LEVEL controls along with the signal generator Amplitude 
control. 



b. Set the Sampling Unit Units/Div to 200. 



c. CHECK— that a Stable, triggered waveform providing 
500 mV of trigger signal to the 7T1 1 A can be obtained on 
the oscilloscope with the 7T11A STABILITY and TRIG 
LEVEL controls along with the signal generator Amplitude 
control. 
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B6. CHECK SEQUENTIAL-MODE DISPLAY JITTER 
AT FASTEST SWEEP RANGE POSITION 



NOTE 

If the previous step was not performed, first perform 
step 61. 



c. Set the Sampling Unit Units/Div to 2 and use DC Off- 
set and 7T11A TIME POSITION to ke^ the pHjise leading 
edge visible. 



d. While maintaining best possible display stability, ro- 
tate TIME/DIV to the 10 ps position. 






B6. SETUP CONDITIONS 






mi A Controls: 

SWEEP RANGE 

TIME/OIV 

REP pusneutton 

SCAN 

TIME POSITION 

STABIUTY 

EXT 50 ft pushbutton . . . 
SEQUENTIAL pushbutton 



50ns 

2 ns 

Pressed in 

Midrange 

Pultiockwise 

Ful counterclockwise 

Pressed in 

Pressed in 



e. CHECK— the oscilloscx^ display for less than 10 ps 
of jitter as shown in Rgure 5-3B. 



NOTE 

If display jitter exceeds the specified 10 ps value, the 
cause may be excessive trig^r jitter or jitter by other 
circuits in the sampling system. The procedure of step 
CIO of Pari ll-Periormance Check and Adjustment re- 
moves the trigger portion of display jitter, and is there- 
fore a troubleshooting aid. 




Test Equipment Controts: 

Sam^lng Unit 

UnitS/Oiv 50 

Normtl/Smootti Normal 

Putse Generator 

Mode Pulse 



Si7e-ei ^ 



a. Set 7T11A TRIG LEVEL, if necessary for a display 
such as that shown in Figure 5-3A. 



b. Rotate the TIME/DiV control clockwise to .2 ns. one 
st^ at a time, while using TIME POSITION. STABILITY, 
and TRIG LEVEL to maintain best possible stability of the 
displayed pulse leading edge. 
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(A) Feat rise pulM display. 
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(B) Typical SEO Ifttar. 
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(C) Typical RANDOM jmar. 



Plgurs $-3. Dstsmiining display jtttsf. 



B7. CHECK RANDOM-MODE DISPLAY JITTER AT 
FASTEST SWEEP RANGE POSITION 



NOTE 

If the previous srep was not performed, first perform 
step 81. 

*s 

B7. SETUP CONDITIONS 

7T11A Contrdt: 

RANDOM pushbutton Pwssd in 

MAN pushbutton PrMSSdin 




T«st Equpn^ Controls: 

No chsngs in ssttings from prsvious step. 






a. Set 7T11A TRIG LEVEL, if necessary for a display 
such as ^at shown in Figure 5-3A. 

b. Rotate the TIME/DIV control clockwise to .2 ns. one 
step at a time, while using TIME POSITION. STABILITY, 
and TRIG LEVEL to maintain best possible display stability 
of the pulse leading edge. 

c. Set the Sampling Unit Units/Div to 2 and use DC Off- 
set and 7T11A TIME POSITION to keep the pulse leading 
edge visible. 

d. While maintaining best possible display stability, ro- 
tate TIME/DIV to the 10 ps position. 

e. CHECK— the oscilloscope display for less than 30 ps 
of jitter as shown in Figure 5-3C. 



NOTE 

If display litter exceeds the specified 30 ps value, the 
causa may be excessive trigger jitter or jitter by other 
circuits in the sampling system. The procedure of step 
CIO in Part ll-Performance Check and Adjustment re- 
moves the trigger portion of display jitter, and Is there- 
fore a trouC^shooting aid. 
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B6. CHECK DISPLAY JITTER AT REMAINING 
SWEEP RANGE POSITIONS 

NOTE 



H the previous step was not performed, ffirsf perform 
stepBl. 



88. SETUP CONDITIONS 

TTIIAContrott: 

SEOENTIAL putAOutton ProsMd in 

SWEEP RANGE 5rt 

TIME/DIV In* 

REP pufhbutton PtmsM In 

EXT SO Q 2 V MAX putfiCuHon PrM*«j In 

SCAN MKWno* 




Tast Eompment Controls: 



V 



MMWn Frequoncy Sms Wtv« Genorator 

Froquancy 

Sampling Unit 

Units/Otv 



2S0MHZ 



so 



< 176.83 






a. CHECK — the oscilloscope display for jitter using the 
settings and requirements given in Table 5-7(A). Carefully 
adjust miA STABILITY and TRIG LEVEL for minimum 
Jitter before a measurement is made. Press the 7T1 1 A REP 
pushbutton in when checking Sequential mode operation 
and the MAN pushbutton in when checking Random mode. 



NOTE 

If display jitter exceeds the spedfied value, the cause 
may be excessive trigger jitter or jitter by other circuits 
in the sampling system. The procure of Step CIO ih 
Part ll-Performance Check and Adjustment removes 
the trigger portion of display jitter, and is therefore a 
troubleshooting aid. 



b. Disconnect the Medium Frequency Sine Wave Gen- 
erator and connect the Low Frequency Sine Wave Genera- 
tor in its place. 



c. CHECK— the oscilloscope display for Jitter using the 
settings and requirements given in Table 5-7B. Carefully ad- 
just 7T11A STABILITY and TRIG LEVEL for minimum jitter 
before a measurement is made. 



TABLE S-7 

Display Jitter with Optimum Trigger Condttions 



miA 


GENERATOR 


DISPLAY 


SCAN MODE 


SAMPLING MODE 


SWEEP RANGE 


TIME/DIV 


FREQUENCY 


JITTER 



(A) SEQUENTIAL AND RANDOM OPERATION 



REP 


SEQUENTIAL 


.SiiS 


.1 ns 


250 MHz I 


<0.4 division 


REP 


5»s 


1 ne 


75 MHz 


REP 1 




SOtfS 


torts 


7.5 MHz 


MAN 




.5..S 


.1 ns 


250 MHz 




MAN 


RANDOM 


Sid 


1 ns 


75 MHz 


<1 division 


MAN 




SO id 


10 ns 


7.5 MHz 





(B) REAL TIME OPERATION 



REP 




.5 ms 


.1 id 


350 kHz 




REP 


REAL TIME 


5 ms 


1 id 


50 kHz 


<0.4 division 


REP 




50ms i 


IOms 


5 kHz 
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B9. CHECK HF SYNC DISPLAY JITTER 



B10. CHECK PULSE OUT INTO 50 Q 



NOTE 

If the previous step was not performed, first perform 
step 81. 



B9. SETUP CONDITIONS 

miAControl*: 

SWEEP HANOE SO nt 

TIME/DIV 10 p* 

HP SYNC pusNbunon Pr«MM n 




Test Equipment Controie: 
SHF Signal Generator 
Frequency 



12.4 0H2 









NOTE 

If the previous step was not performed, first perform 
step 81. 




BIO. SETUP CONDITIONS 




TTIIAContrtM: 

TIME POSITION Full clockwise 

SLOPE ( + ) 

TRK3 LEVEL Midrange 

STABILITY Full clockwise 

RANDOM puBheunon Pressed m 

TRIO AMP X1 pualieutton Pressed In 

SWEEP RANGE 

TIMBOIV 20 ns 

INT pusfioutton Pressed m 

HEP pushbutton Pressed in 




Test Equvment Controls: 
Sampling Unit 

+Up pushbutton. 

DC Offset 

Units/Div 

NonriBl/Smooth . . 

V 



Pressed In 

Centered display 

too 

Normal 

aifsas 



a. Set the signal generator Amplitude and SampNng Unit 
Units/Oiv controls to provide at least 200 mV of trigger sig- 
nal to the 7T11A and display a steep enough waveform 
slope to accurately measure jitter. 



a. Rotate 7T11A TIME POSITION counterclockwise to 
display the rising portion of the pulse. 



b. CHECK — the display for at least 400 mV of signal am- 
plitude (see Figure 5-4A). 



b. CHECK — for 20 1>$ or less of display jitter. 



NOTE 

If display jitter exceeds the specified value, the cause 
may be excessive trigger jitter or jitter by other circuits 
in the sam^ing system. The procedure of step CIO in 
Part IhPerformance Check and Adjustment removes 
the trigger portion of display jitter, and is therefore a 
troubleshooting aid. 



c. Set TIME/DIV for 2 ns and Sampling Unit Variable for 
5 divisions of amplitude at the rising portion. 



d. CHECK — risetime to be 2.5 ns or less as measured 
between the 10% and 90% amplitude points on the rising 
portion (center four divisions: see Figure S-4B). 



e. Push the Sampling Unit Variable contrd back in. 
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PIgura S>4. Typical diaplay of tha Pulaa Out wavafonn. 



B11. CHECK TRIGGER KICK OUT 



NOTE 

If the previous step was not performed, first perform 
step 81. 




B11. SETUP CONDITIONS 




miA Control*: 
TIME POSITION 

PINE 

SWEEP RANGE 

TIME/OIV 

■NT pushbutton . 



Pul dockwiM 
Pul OockwiM 

SO n* 

5 n» 

. . PrMMd in 




8NC C«Bt.E 



Tost Equipmant Controls: 
Sampling Unit 

Normal/Smootn . . 

UnitsiDiv 

OC Oftsat 






. Smooth 

2 

MidranpB 

STTMaV/ 




a. Install a Sampling Head having iess than 2 mV of dis- 
play noise in the Sampling Unit. Connect the Sampling Head 
input to the 7T11 A EXT TRIG INPUT. 



b. Set Sampling Unit DC Offset to position the trace at 
graticule center. 



c. CHECK — the trigger kickout pulse to be no more than 
±2 mV (see Figure 5-5). 



d. Replace the Sampling Head with the one previously 
used. 



figure S-S. Typical diaplay of trigger kiekouL 
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B12. CHECK MINIMUM TRIGGER RATE IN 
RANDOM MODE 



NOTE 

n the previous step was not performed. »st perform 
step 81 . 






B12. SETUP CONDITIONS 




TTnAContnM: 

SWEEP RANGE 50 

TIME/OIV 5»» 

EXT SO Q 2 V MAX piMhtMtton Pr«SMd In 

TRIG LEVEL Tngg«r*d swoap 




TMt EQuipmam Controls: 

Tima Mark Qaneraior 

Tnggar Out 10 ma 

SI7U7 



8. Set 7T11A TRIG LEVEL for a triggered sweep. 

b. CHECK— for the displayed sweep length to be at 
least 9 divisions. 

This completes the Part l-Performance Check procedure. 
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PART ll-PERFORMANCE CHECK AND ADJUSTMENT 



T>ie following procedure (Part ll-Perrormance Check and Adjustment) provides the information necessary to; (1) verify that 
the instrument meets the electhcaJ specifications, (2) verify that all controls functon property, and (3) perform all internal 
adjustments. 



Part UPerformar>c6 Check checks the electrical specifications listed in Section 1 without making any internal adjustments. 



A separate Operators Checkout Procedure is provided In the Section 2 for familiarization with the instrument and to verify 
that all front'panel controls and connectors function property. 



PERFORMANCE CHECK AND 
ADJUSTMENT INDEX 



PAGE PAGE 



A. TRIGGER ADJUSTMENTS 

At. TRIGGER ADJUSTMENTS PRELIMINARY 



CONTROL SETTINGS 5-26 

A2. EXAMINE/ADJUST +10 VOLTS 5-27 

A3. EXAMINE/ADJUST TRIG LEVEL ZERO 

AND STAB ZERO 5-27 

A4. EXAMINE/ADJUST ARMING BIAS 

AND OUTPUT BIAS 5-28 

A5. EXAMINE TRIG LEVEL AND 

STABILITY CONTROL OPERATION 5-29 

A6. EXAMINE/ADJUST EXTERNAL 

TRIGGER ZERO 5-30 



B. SCAN AND TIMING 



B1. SCAN AND TIMING PRELIMINARY 

CONTROL SETTINGS 5-31 

B2. EXAMINE/ADJUST MEMORY 

GATEBLOWBY 542 

S3. ADJUST SLEWING RAMP. SERVO 
ZERO. DOT POSITION MEMORY. 

AND RATE SERVO ZERO 5-33 

B4. EXAMINE POSITION AND 

SWEEP CAL RANGE 5-34 

B5. EXAMINE/ADJUST REAL TIME 

ZERO AND MEMORY GATE BAL 545 

B6. CHECK/ADJUST TIMING 546 

B7. EXAMINE/ADJUST RANDOM TIMING 5-38 

B8. CHECK REPETITIVE SCAN RATE 549 



B9. CHECK SWEEP OUT 549 

BIO. EXAMINE/ADJUST SYNC COUNTDOWN . . 5-40 
811. EXAMINBADJUST HP SYNC KICKOUT . , . 5-41 
B12. CHECK EXT INPUT 5-42 



C. TRIGGER OPERATION 



Cl. TRIGGER OPERATION PRELIMINARY 

CONTROL SETTINGS 5-43 

C2. CHECK LOW-FREQUENCY TRIGGERING . . 5-44 
C3. CHECK MEDIUM-FREQUENCY 

TRIGGERING 5-44 

04. CHECK HIGH-FREQUENCY TRIGGERING . . 5-46 
C5. CHECK 12.4 GHz HF SYNC TRIGGERING . . 5-46 
C6. CHECK SEQUENTIAL-MODE DISPLAY 
JITTER AT FASTEST SWEEP RANGE 

POSITION 5-47 

C7. CHECK RANDOM-MODE DISPLAY 
JITTER AT FASTEST SWEEP RANGE 

POSITION 5-48 

C8. CHECK DISPLAY JITTER AT 

REMAINING SWEEP RANGE POSITIONS . . 5-49 

C9. CHECK HF SYNC DISPLAY JITTER 5-50 

CIO. EXAMINE DISPLAY JITTER NOT 

DUE TO TRIGGERING 5-50 

C11. CHECK PULSE OUT INTO 500 5-51 

Cl 2. CHECK TRIGGER KICK OUT 5-52 

C13. EXAMINE TRIGGER HOLDOFF 5-52 

C14. EXAMINE STROBE KICKBACK 

INTO TRIGGER 5-53 

C15. CHECK MINIMUM TRIGGER RATE 

IN RANDOM MODE 5-54 
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PERFORMANCE CHECK AND 
ADJUSTMENT POWER UP SEQUENCE 



NOTE 

7T11A periormanca can &a chacked at an ambient 
temperature from O' C to +SQ' C unless oltterwise 
stated. Adjustments must be performed at an ambient 
temperature from +20' C to +30* C for specified 
accuracies. 



1 . Install a Differential Comparator Plug-in unit in the left 
vertical compartment and a Tune Base Plug-In unit in the B 
horizontal compartment of the Oscilloscope Mainframe. 



2. Remove the side panel covers on the 7T11A and 
Sampling Unit. 



3. Remove the 5/18-inch nut on the 7T11A front-panel 
TRIG INPUT connector and remove the connector from the 
front panel. 



Checks and Ad|ustment-7T11A 
Part II -Performance Check and Adjustment 

4. Loosm the four screws holding the Trigger Board and 
lift the board so it can be supported by the top chassis panel 
(see Fig. 5-6). 



5. Remove the red-on-white coaxial cable at A2J344. 
top of the 7T1 1 A, and the red-on-whlte coaxial cable on the 
Sampling Unit Inter-Channel Control Board. Connect the RF 
cable assembly between the 7T11A A2J344 connector and 
the Sampling Unit Sampling Drive connector, with the cable 
threaded through the Sampling Unit switch portion from the 
right side. Tape the loose connectors to the chassis to avoid 
a short circuit. This completes oscillator control and strobe 
drive circuits so the 7T11A can be operated on a plug-in 
extender. Position the EXT TRIG INPUT cable and connec- 
tor to hang over the front of the A3 Trigger board. All Exter- 
nal Trigger inputs wlU still be connected to the SMA coaxial 
connector in the foiiowing procedure as if It were Installed on 
the front panel. 



6. Install the Sampling Unit (with the Sampling Head In- 
stalled) in the right vertical compartment and the TTlIA on 
an exterxler in the A horizontal compartment of the Oscilto- 
scope Mainframe. 



7. Set the mainframe Intensity controls to minimum. 
Turn on the mainframe and allow at least 20 minutes 
warmup before beginning the procedure. 




Figure S-S. PesiUonlng Trigger circuit board for accesu to Irrter- 
nal adjustments. 
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A. TRIGGER ADJUSTMENTS 



Equipment Required: 




1 . Oscilloscope Mainframe 


6. Plug-In Extender 


2. Sampling Unit 


9. Special RF Cable Asseml^y 


3. Sampling Head 


10. Low Capacitance Screw^ver 


4. Differential Cwnparator Plug-In 


11. SMA to BNC Adapter (2 required) 


5. Time Base Plug-In 


12. GR to BNC Adapter 


6. Pulse Generate 


13. 18-k^ BNC Cable (2 required) 


7. IX Probe 


14. 50 0 BNC Termination 



BEFORE YOU BEGIN: 

(1) Perfwm the Perfotmance Ched< and Adjustment 
Power Up SeQuence. 



(2) Refw to Section 6. Instrument Options, and the 
Change Informati^ section at the rear of ^ manual for 
any modificatkv^ that may affect ^is procure. 



(3) See the TIST POINT AND ADJUSTMENT LOCA- 
TIONS tofdout page in Section 8. Diagrams and Circuit 
Board IliustratiOTS. 



NOTE 

The 7T11A SWEEP RANGE controf and TIME POS 
RNG display window are integral features. In this pro- 
cedure, SWEEP RANGE settings are indicated by the 
value appearing in the TIME POS RNG window. 



A1. TRIGGER ADJUSTMENTS PRELIMh 
NARY CONTROL SETTINGS 

7T11A 



TIME POSITION Fully clockwise 

FINE Fully Clockwise 

SLOPE (-) 

TRIG LEVEL Midrange 

STABILITY Fully Oockwise 

SEQUENTIAL pushbutton Pressed in 

TRIG AMP XI 



SWEEP RANGE 50 mS 

TIMBDIV 5t*S 

50 n 2V MAX pushbutton Pressed in 

REP pushbutton Pressed in 

Oscilloscope Mainframe 

Voiical Mode Left 

Horizontal Mode B 



Sarr^ing Unit 

+ Up Pressed in 

DC Offset Centered display 

Units/Div 200 

Dot Response Midrange 

Normal pushtHJtton Pressed in 



Differential Comparator 



+ 0T- + 

-l-Input DC 

—Input GND 

BW Full 

Position Centered display 



Time Base 

Triggering Auto. AC, Internal 

Time/Division 1 ms 
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A2. EXAMINE/AOJUST +10 VOLTS (A2R600) 



NOTE 



First perform step A 1. then proceed. 



Checks and Adjuatmant-TTHA 
Part ll-Par1onnanea Check and Adjustment 

A3. EXAMINE/AOJUST TRIG LEVEL ZERO AND 
STAB ZERO (A3R120, A3R135) 

NOTE 

First perform steps A 1 and A2. then proceed. 



A2. SETUP CONDITIONS 



miAConWolf: 

No tfiangt m sonings. 



A3. SETUP CONDITIONS 

7T11A CofttroM: 

TR«3 LEVEL Froo^runnlng »wMp 

SLOPE I + I 




eocuoKOx 

•UMnUM 



om lAH* nii< Tiw 
coiw UM>r MH 



•TP403 

IA2 TIMING BOARD) 




OtCUOMOX 

■ummiHi 




Tmi Equipment Controls; 
Differentisi Comperaior 
Comperison VoKage . 



Test Equipnient Controls; 

O s cillo s cope Mainframe 

Vertical Mode nigm 

Monjontal Mode A 

8I7S-SS _ 



a. Set the Differential Comparator - Input to the Com- 
parison Voltage (Vc). 



NOTE 

These values are provided only as examples of typical 
instrument operation. They are not to be considered 
specifications. 



b. EXAMINE— the Comparator display for a reading of 
-f-10.00 volts at TP602. 



c. ADJUST— 1-10 Volts adjustment R600 for +10.00 
volts. 



d. Set the Differential Comparator + Input and -Input 
to GND and remove the probe tip from Test Point 602. 



a. Set 7T11A STABILITY as far counterclockwise as 
possible while still maintaining a free-running sweep. Note 
the position of the TRIG LEVEL conbol. 



b. SetmiA SLOPE to(-). 



c. Set 7T11A TRIG LEVEL for a free-running sweep. 
Note the position of the TRIG LEVEL control. 



d. SetTTIIATRIGLEVELmidwaybetweenthetwo po- 
sitions just noted. 

NOTE 

These values are provided only as examples of typical 
instrument operation. They are not to be considered 
specifications. 



e. INTERACTION— Adjustments described in this sub- 
section may interact with other related circuits. If any adjust- 
ment is made, it is recommended that the remainder of this 
procedure subsection be performed. 



e. EXAMINE— the oscilloscope display for a 
free-rurtnir)g sweep when the 7T11A SLOPE control is 
switched to both (+) and (-). 
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Chacks and Adjustmant— 7T11A 

Part II— Partormanea Chack and Adiuatmant 



I, ADJUST — Trig Level Zero adjustment R120 for a A4. EXAMINE/ADJUST ARMING BIAS AND 

free-running sweep in tx3tfi {+) and (-) positions of the OUTPUT BIAS (A3R145, A3R1SS) 

7T11ASLOPE control. 



NOTE 

The TRIG LEVEL control knob may be repositioned to 
put its indicator mark in the twelve o'clock position 
when set to the operating midpoint. After determining 
the operating midpoint in the previous steps, carefully 
loosen the knob setscrew, reposition the knob, and 
retighten the set screw. Check the TRIG LEVEL con- 
trol for smooth operation afterward by rofaf^ it 
throughout its range. 



g. EXAMINE— the oscilloscope display for no sweep 
when 7T11A STABILITY is set to full counterclockwise and 
TRIG LEVEL is rotated throughout its range. 



h. EXAMINE— the display to ensure that TRIG LEVEL 
can be set for a free-running sweep when STABILITY is set 
approximately 90 degrees from counterclockwise. 



i. ADJUST — Stab Zero adjustment R135 for no sweep 
when STABILITY is full counterclockwise, regardless of 
TRIG LEVEL settings, and for a sweep to be achievable 
with TRIG LEVEL when STABILITY is set approximately 90 
degrees from full counterclockwise. 



NOTE 

If difficulties are encountered, try performing the fol- 
lowing step. A4, and then returning to this adjustment. 



). INTERACTION— Adjustments described in this sub- 
section may interact with other related circuits, if any adjust- 
ment is made, It is recommended that the remainder of this 
procedure subsection be performed and the entire subsec- 
tion repeated. 



NOTE 

If the previous step was not performed, first perform 
stepAI. 



A4. SETUP CONDITIONS 



miA ComroU: 

SWEEP RANGE 50 n* 

TfME/DlV 1 ns 

SLOPE (•!■) 

SO Q 2 V MAX putfiDunon Pr»«Md In 

STABIUTY Fu* CounterclockwiM 

TRH3 LEVEL Full CtockwiM 




Tmi Equipment Controls: 
OscAoscope Manframe 



Vertical Mode Rigm 

Hofiiontai Mode A 

Pulse Generator 

Mode Pulse 

Sampleig Umt 

Unrta/Div Four divianns display amplitude 

6l7e-90 ^ 



a. Set 7T1 1A TIME POSITION and TRIG LEVEL (if nec- 
essary) to view the pulse leading edge on the oscilloscope. 



b. Set 7T11A TRIG LEVEL for least jitter on the pulse 
leading edge (typically optimum when TRIG LEVEL is set full 
clockwise]. 



NOTE 

These values ere provided only as examples of typical 
instrument operation. They aie not to be considered 
specifications. 
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Ch*ck« and Adjuatmant-TTHA 
Part It— Parformanea Chack and Adjuatmant 



c. EXAMINE<-pulsa leading edge for staNity (no jitter). 
7T11A sweep spe^ may be increased to better view small 
amounts of Jitter. 



d. ADJUST— Arming Bias adjustment R145 to full 
counterclockwise. Slowly adjust R14S clockwise until the 
pulse leading edge either jumps to the right or begins to 
break up. Adjust R14S back counterclockwise until the 
pulse stabilizes or jumps back to Its original position (the 
point just before the initial jump or break-up occurred). 



e. ADJUST— Output Bias adjustment R1S5 to fuH 
counterclockwise. Slowly adjust R155 clockwise unt3 the 
pulse leading edge either jumps to the right or begins to 
break up. Adjust R155 back counterdockvrise until the 
pulse stabilizes or jumps back to its original position (the 
point just before the initial jump or break-up occurred). 



f. INFRACTION— Adjustments described in this sub- 
section may Interact with other related circuits. If any adjust- 
ment is made, it Is recommended that the remairrder of this 
procedure subsection be performed and the entire subsec- 
tion repeated. 



A5. EXAMINE TRIO LEVEL AND STABILITY 
CONTROL OPERATION 



NOTE 



If the previous step was ryot performed, first perform 
step At. 



AS. SETUP CONDITIONS 



7T11A Contfott; 

SWEEP HArtOe M n# 

TIMBOIV 1 n» 

STABILITY Fu« eount*rclOd!w»»» 

SLOPE < + ) 

EXT so 0 2 V MAX putTibutton Prw»*d in 







OBCIUOBCOPC 

MAiNnAMI 














MMR 

UWT 

n 


TT11A 





TMt Equipnwnt Controls: 
Osdaoscops Mtinfrsms 



VsrtKSl Mods mg"* 

Horttomsi Mods A I 

6178-91 



a. Set 7T1 1A STABILITY to fun counterclockwise. 



NOTE 

These values are provided only as examples of typical 
Instrument ^>eration. They are not to be considered 
specifications. 

b. EXAMINE— the oscilloscope display for no 

free-running sweep while rotating 7T11A TRIG LEVEL 
throughout its range and that the krtob indicator moves at 
least 90 degrees to either side of the twelve o'clock position. 



c. Set 7T1 1A TRIG LEVEL at twelve o’clock. 



d. Slowly rotate STABILITY clockwise while simulta- 
neously rotating TRIG LEVEL throughout it's range until a 
free running sweep is obtained on the oscilloscope display. 

a. EXAMINE — the position of the STABILITY control to 
be between 60 and 90 degrees from its counterclockwise 
stop. 

f. Set 7T1 1 A SLOPE to (-) and repeat parts a through e. 
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Ch«ckt and Adjustment— 7T11 A 

Part II— Performance Check and Adjustment 

t>. ADJUST — X10 Zero adjustment R60 for 0 volts on 
the oscilloscope display. 



A6. EXAMINE/ADJUST EXTERNAL TRIGGER 
ZERO (A3R80, A3R45) 



NOTE 

If the previous step was not performed, first perform 
stepAl. 



c. Press in the 7T11A EXT 1 MJJ pushbutton and con- 
nect the X1 probe to the junction of R53-R56 on Trigger 
Board assembly A3. 



A6. SETUP CONDITIONS 



nilA ControW: 

EXT SO a 2 V MAX pusDCunon 
TRIG AMP X10 pv*r«utton . . . 
TRIO LEVEL 




PtmsM n 
PrMMdin 
MUrange 



d. EXAMINE — the oscilloscope display for 0 V within 
2 mV (use the center of the display ac component as the 
point of reference). 



e. ADJUST — 1M Zero adjustment R45 for OV within 
2 mV on the oscilloscope display. 




JUNCTION OF R94-RS3 
(A3TniGOER BOARD) 



f. INTERACTION — Adjustments described in this sub- 
section may interact with other related circuits. If any adjust- 
ment is made, it is recommended that the remainder of this 
procedure subsection be performed and the entire subsec- 
tion repeated. 



Teat EquiD*nant Controls; 

OsciHoscops Mamframs 

Vertical Mode 

Horizontal Moos . . . 

Dltrarentlal Comparator 

•Input 

BW 

Volts;Olv 

PoeiiMn 

V 



Left 

8 

GND 

S MHz 

2 mV 

CaniarM svresp dopiay 
aiTfrW _y 



a. EXAMINE — the oscilloscope display for OV within 
4 mV (use the center of the display ac comportent as the 
point of reference). 



NOTE 

These values are fmvkjed only as examples of typical 
instrument operation. They are not to be considered 
specifications. 
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Chtcfct and A(^uatmant-7T11A 
Part ll-Parfermanea Chack and Adiustment 

B. SCAN AND TIMING 



Equipmant Raquirad: 



1 . Oscilloscope Mainframe 

2. Sampling Unit. 

3. Sampling Head. 

4. Time Mark Generator 

5. Differential Comparator Plug-In. 

6. Time Base Plug-In. 

7. IX ProOe. 

8. 10X Probe. 



9. Plug-In Extender. 

10. Special RF Cable Assembly. 

1 1 . Low Capacitance Screwdriver. 

12. 5X BNC Attenuator 

13. 18-Inch BNC Cable (2 required) 

14. SMA TO BNC Adapter (2 required) 

15. BNC T Connector 

16. Patch Cord 



BEFORE YOU BEGIN: 

(1) Perform the Performance Check and Adjustment 
Power Up Sequence. 



(2) Refer to section 6. Instrument Options, and the 
Change Information section at the rear of this manual for 
any modifications that may affect this procedure. 



(3) See the TEST POINT AND ADJUSTMENT LOCA- 
TIONS foldout page in section 8, Diagrams ar>d Circuit 
Board Illustrations. 



NOTE 

The 7T1 1A SWEEP RANGE control and TIME POS 
RNG display window are integral Matures. In this pro- 
cedure. SWEEP RANGE settings are identified by the 
value appearing in the TIME POS RNG window. 



B1. SCAN AND TIMING PRELIMINARY 
CONTROL SETTINGS 

7T11A 



TIME POSITION Fully clockwise 

FINE Fully clockwise 

SLOPE (-) 

TRIG LEVEL Midrange 

STABILITY Fully clockwise 

SEQUENTIAL Pushbutton Pressed in 

SWEEP RANGE 50 ^s 

TIME/DIV 5tfS 

VAR CAL 

REP Pushbutton Pressed in 

SCAN Midrange 

Sampling Unit 

DC Offset Midrange 

Units/Div 100 

Oscilloscope Mainframe 

Vertical Mode Right 

Horizontal Mode A 
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Checks end Adjustment— 7T11A 

Psrt ll-Performsnce Check end Adjustment 



a. Set 7T11A SCAN to center the Differential Compara- 
B2. EXAMINE/AOJUST MEMORY GATE BLOWBY tor trace on the display. 

(A2RSS0) 



NOTE 

First perform step B1, then proceed. 



NOTE 

These values are provided only as examples of typical 
instrument operation. They are not to be considered 
spedtications. 



B2. SETUP CONDITIONS 

7T1 1A control Mttmg*: 

TRIO LEVEL MKjrongo 

STABILITY Ful dOCAwoo 

SWEEP RANGE - 50 m* 

TIME/DIV 5 m* 

MAN pushbutton Pressod in 

SCAN Mk»»ng* 

EXT 50 Q 2 V MAX Pt****d in 

SLOPE (+> 

SEQUENTIAL pushbutton Pressad m 

TP«W (At 
LOGIC B0AR01 




Test Eguipmant controls: 

OsciUoseop* Uainframo 

Vofiic*! Mode Alt 

Horizontal Mode Chop 

Time Merit Generator 

Time Merits out 5m* 

Sampling Unit 

Unila/Olw 200 

NormeirSmooin Normal 

+ Up/Invert +Up 

PC onset Midrange 

OItterentiai Comparator 

Volte/Oiv 2 

♦ Input OC 

•Input GNO 

Bandwidth 5 MMz 

Position Midrenge 

Tune Base 

Triggering Auto, AC. IW 

TTme/Div 2 ms 

eira-M^ 



b. EXAMINE — the oscilloscope display for no blowby 
spikes to be visible on the Differential Comparator trace 
(see Figure 5*7 for a display with blowby spikes). 



c. ADJUST— Memory Gate Gal adjustment RS50 (on 
Timirtg board assembly A2) for no blowby spikes on the 
Differential Comparator trace. 



d. INTERACTION — Adjustments described In this sub- 
section may interact with other related circuits. If any adjust- 
ment is made, it is recommer>ded that the remainder of this 
procedure subsection be performed and the entire subsec- 
tion repeated. 
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Figurt 5-7. Typical display of Memory Oata blowby. 
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Checks end Adjustment— 7T11A 
Part li-Pertonnance Check and Adjustment 



83. ADJUST SLEWING RAMP, SERVO ZERO, DOT 
POSITION MEMORY, AND RATE SERVO ZERO 
(A2R310, A2RS88, A2R64S, A2R440) 

NOTE 



1/ the previous step was not performed, first perform 
stepBI. 






83. SETUP CONDITIONS 






7T11A Contfol#: 

SEQUENTIAL putWutton PrM$«d in 

SCAN FulClOCkwM 

SWEEP RANGE 50 id 

TIME/DIV 5 Id 

REP pidACunon Pr*#»*d n 



IX pnoBE 




LOOC BOARD 



Tmi EquipiTwni Controls: 
Oscilloscope Mainframe 

Vertical Mode 

Horizontal MoOe . . . 
Time Base 

Triggering 

Time/Div 

Differsntiai Comparaior 

+ Inout 

-Input 

Volts/Div 




AK 

Chop 

Auto, AC, im 
lOma 



GND 
GND 
2 mV 



.. 5 MHz 
sita-ss^ 



8. Set 7T11A TRIG LEVEL for a free running 7T11A 
sweep on the oscilloscope display 

b. Set the Differential Comparator Position control for a 
centered trace on the display. 

c. Set the Differential Comparator + Input to DC. 

NOTE 

These values are provided only as examples of typical 
instrument operation. They are not to be considered 
specifications. 

d. ADJUST — Slewing Ramp adjustment R310 (on Tim- 
ing board assembiy A2) for minimum ac and Servo Zero 
adjustment R588 (on Logic board assembly At) for 0 V dc 
on the Comparator oscilloscope display (center the ac 
waveform component on the display graticule; see Figure 
5-8). 




FlgurB 5-8. Typical display for adjuttlne Slewing Ramp 
(A2R310) ar»d Serve Zero (AlRSSa). 



e. Press in the 7T11A MAN pushbutton and set SCAN 
to full counterdocKwise. 

f. ADJUST— Dot Position Memory adjustment R645 (on 
Logic board assembly At) for an unblanked dot on the oscil- 
loscope display while adjusting Servo Zero adjustment 
R588 to maintain 0 V on the Comparator display (see Figure 
5-9). 
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Figure S-9. Typical display for adjusting Dot Position Memory 
(A1RS45) and Serve Zero (A1RSS8). 

g. Press in 7T11A RANDOM and REP pushbuttons. 

h. ADJUST— Rate Servo Zero adjustment R440 (on 
Timing board assembly A2) for 0 V dc on the Comparator 
oscilloscope display. 

I. INTERACTION — Adjustments described in this sub- 
section may interact with other related circuits. If any adjust- 
ment is made, it is recommer>ded that the remainder of this 
procedure subsection be performed and the entire subsec- 
tion repeated. 
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Checks and Adjuttmant-TTIIA 

Part H-Parformanca Chack and Adjuatmant 

B4. EXAMINE POSITION AND SWEEP CAL RANGE 

NOTE 

If the previous step was not performed, first perform 
step Bl. 



c. EXAMINE — clot movement on the display to be at 
least + and -0.6 division from graticule center when 
7T1tA POSITION is rotated from full counterclockwise to 
full clockwise. 



d. Set 7T11A Variable SCAN to full clockwise and POSI- 
TION to full counterclockwise. Note the position of the dot 
on the oscilloscope display. 







B4. SETUP CONDITIONS 



TTIIAControit: 

SEQUENTIAL Pu««unon PmsM in 

MAN Pushbunon PrMMd in 




e. EXAMINE — dot movement on the display to be at 
least -I- and -0.3 division from Its initial position when 
7T11A SWEEP CAL is rotated from full countercicxkwise to 
fun clockwise. 



f. Set SWEEP CAL and POSITION to their calibrated 
positions as described in part a. 



V 



Test Equipment Conttols: 
OsetHoscopp Mainframe 

Vemcai Mode 

Honzontai Mode . . . 



Rigm 







a. Set front-panel SWEEP CAL and POSITION for ex- 
actly 10 divisions of range when SCAN is rotated from full 
counterclockwise to full clockwise. 



NOTE 

If the dot blanks at either side of the display graticule, 
reaclfust Dot Position Memory in the previous step. 



b. Set 7T1 1 A Variable SCAN to position the dot at grati- 
cule center on the oscilloscope display. 



NOTE 

These values are provided only as examples of typical 
instrument operation. They are not to be considered 
specifications. 
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B5. EXAMINE/AOJUST REAL TIME ZERO AND 
MEMORY GATE BAL (A2R500, A2R550) 



NOTE 

If the previous step was not performed, fkst perform 
step B1. 




a. Set 7T11A TRIG LEVEL and STABILITY for a free 
running sweep. 

b. EXAMINE — the oscilloscope display for the sweep to 
begin at the left graticule boundary (graticule position 0). 



NOTE 

These values are provided only as examples of typical 
instrument operation. They are not to be considered 
specifications. 



c. ADJUST — Real Time Zero adjustment R500 (on Tim> 
ing board assembly A2) to align the start of the sweep with 
the left graticule edge. 



d. Set 7T11A TIME/OIV to .Sms and repeat part b. 



Checks and Adjustment— 7TltA 
Part ll-Performance Check and Adjustment 

e. Connect SO ms time marks to the Sampling Head and 
the Time Mark Generator trigger output to the 7T1 1A EXT 
TRIG INPUT connector. 



f. EXAMINE— the display for the first time mark leading 
edge to be on or to the right of the left graticule edge while 
rotating 7T11A TIME/DIV and SWEEP RANGE through all 
Real-Time sweep settings (0.1 os to 5 ms). 



g. ADJUST — Real Time Zero adjustment RSOO and 
Memory Gate Bal adjustment R5S0 (both on Timing board 
assembly A2) to position the first time mark leading edge on 
or to the right of the left graticule edge while rotating 7T1 1A 
TIME/DIV and SWEEP RANGE through all Real-Time 
sweep settings (0.1 tiS to 5 ms). 

h. INTERACTION— To reduce Interaction, R555 may be 
adjusted at the lowest SWEEP RANGE setting and RSOO 
adjusted while rotating the SWEEP RANGE control through 
the other Real-Time settings. Adjustments described In this 
subsection may Interact with other related circuits. If any 
adjustment Is made, it is recommended that the remainder 
of this procedure subsection be performed and the entire 
subsection repeated. 
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Checks and Ad]uatmeirt-7T11A 

Part ll-Pertermance Check and Ad)uatinent 



B6. CHECK/AOJUST TIMING (A2R26S, A2R260, 
A2C292, A2C313, A2C237, A2R588, A2R310) 

NOTE 

If rhe prevkMS step was not performed, first perform 
step 81. 






B6. SETUP CONDITIONS 1 



7T1 1 A Control*; 

SWEEP RANGE 50 »i 

TIME/OIV S»* 

REP pushbutton Pr**»*d In 



Tpesa iAi 
LOOicaoAno 




CONNECTOR 



Test Equipment Controls: 

Tim* Uam Generator 

Time Uadis 5 m* 

sirs-se . 



a. Set 7T11A TRIG LEVEL for a free running sweep. 

b. Press the 7T11A MAN pushbutton in. Set 7T11A 
SWEEP CAL and POSITION for exactly 10 divisions of dot 
range, beginning and ending at the graticule edges, while 
rotating the SCAN control fr^ full counterclockwise to full 
clockwise. 

c. Connect the Time Mark Generator to the Sampling 
Head input. Set the 7T11A SWEEP RANGE to 50 ms, 
TIME/DIV to 5 ms. and Scan to REP. 

d. CHECK— the display for one time mark per division 
± 3%. See Figure S-10 for typical timing displays. 

e. ADJUST— Slow Timing adjustment R26S (on Timing 
board assembly A2) for one time mark per division. 

f. CHECK — for the sweep length and distance between 
time marks to become shorter and longer as 7T1 1A SWEEP 
CAL is rotated between full counterclockwise arxl full 
clockwise. 

g. Set SWEEP CAL for exactly 1 time mark per division. 

h. Set 7T11A SWEEP RANGE to .5 ms and the Time 

Mark Generator to 50 ■ 



i. CHECK — display for one time mark per division ± 3%. 

J. ADJUST— Fast Timing adjustment R260 (on Timing 
board assembly A2) for one time mark per division. 

k. Set 7T11A SWEEP RANGE to 50 ns and the Time 
Mark Generator to 10 ns. 

l. CHECK — display for or>e cycle every two divisions 
± 3%. 

m. ADJUST — 50 ns Timing adjustment C292 (on Timing 
board assembly A2) for one cycle every two divisions. 

n. Set the Oscilloscope Mainframe Vertical Mode to Alt 
and Horizontal Mode to Chop. 

NOTE 

The values in parts o and p are provided only as ex- 
amples of typical instrument operation. They are not 

to be considered specifications. 

0. ADJUST — Gate Comp adjustment C237 for 0 V dc 
and 50 ns Slewing adjustment C313 (both on Timing board 
assembly A2) for minimum ac on the Differential Compara- 
tor display. 



TABLE 5-8 
Timing 



SWEEP 

PANOE 


TIME/ 

DIV 


TIME 

MARK 

GENERATOR 


DISPLAY 


SWEEP 

START 

EXCLUDED 


SOiiS 


Sms' 


SmS 


1 marker/div 




SO MS 


2mS 


2mS 


1 marker/dlv 




50 MS 


1 MS 


1 MS 


1 marker/div 




50 MS 


.5mS 


.5 ms 


1 marker/div 




SOms . 


.2 MS 


.2mS 


1 marker/div 




50 MS 


.1 MS 


.1 MS 


1 marker/div 




50 MS 


50 ns 


so ns 


1 marker/dlv 




50 MS 


20 ns 


20 ns 


1 marker/div 


SmS 


50 MS 


10ns 


10 ns 


1 marker/dlv 




5ms 


.5 MS' 


.5 mS 


1 marker/div 




.5 MS 


50 ns' 


50 ns 


1 marker/div 




sons 


Sns’ 


S ns 


1 marker/div 




.5 ms 


SO MS 


SO MS 


1 marker/div 


2.S MS 


5 ms 


.5 ms 


.5 ms 


1 marker/div 


25 MS 


SOms 


5 ms 


Sms 


1 marker/div 


250 MS 



' Cheek « befli RANDOM enb SCQUENTIAL swlteh teHne*. 
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Checks end Ad)ustmsnt-7T11A 
Part ll-Parfonnanca Check and Adjustment 



p. Set 7T1 1A SWEEP RANGE to 50 mS 



q. ADJUST— Servo Zero adjustment R588 (on Logic 
board assembly A3) for 0 V dc and Slewing Ramp adjust- 
ment R310 (on Timing board assembly A2) for minimum ac 
on the Differential Comparator display. 



r. Set the Oscilloscope Mainframe Vertical Mode to 
Right and Horizontal Mode to A. 



s. CHECK— timing accuracy to be within ± 3% by set- 
ting 7T11A SWEEP RANGE and TIME/DIV as indicated in 
Table 5-8 and checking for the corresponding display. 



t. Set 7T11A VARIABLE (CAL IN) to Variable by press- 
irtg in the krtob to release it. 



u. CHECK — for the distance between time marks to in- 
crease as the VARIABLE control is rotated clockwise and 
for the distance to Increase to at least 2.5 times the cali- 
brated value when the control is at full clockwise. 

V. Set 7T11A VARIABLE to Calibrated by pressing the 
knob to latch It in the CAL IN position. 

w. INTERACTION — Adjustments described in this sub- 
section may interact with other related circuits. If any adjust- 
ment is made, it is recommended that the remainder of this 
procedure subsection be performed and the entire subsec- 
tion repeated. 
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C. 3 divisions between markers with VARIABLE control 
at (CAL IN). 




D. At least 5 dhrialons between markers with VARIABLE 
control turned fully clockwise. 
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Figure S-10. Typical displays for checking liming accuracy. 
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Checks and Adiustmant— 7T11A 

Part ll-Perfermanca Cheek and Adjustment 



B7. EXAMINE/AOJUST RANDOM TIMING (A2R270) 
NOTE 



c. ADJUST — Random Timing adjustment R270 (on Tim- 
ing board assembly A2) to eliminate the pulling in the 
display. 



First perform step B1, then proceed. 



B7. SETUP CONDITIONS 



TTIlAContfoe: 

RANDOM po$hbolton PrB»*ad In 

SWEEP RANGE Art 

TIME/01V In# 

SCAN Fu* oounMraockwirt 

EXT SO Q 2 V MAX pushbutton PrwsoD n 



d. INTERACTION — Adjustments described in this sub- 
section may interact with other related circuits. If any adjust- 
ment is made, it is recommended that the remainder of this 
procedure subsection be performed and the entire subsec- 
tion repeated. 




Tmt Eoulpmoni Controls: 
Tims Msrh Qsnerstor 



Tims Martts Out 10 ns 

OscHloseops Maintrams 

Vsrticsl Mods Right 

Hohaontsl Mods A 

V S1T6.W ^ 



a. Set 7T11A TRIG LEVEL to stabiHze the display as 
much as possible. 



NOTE 

These values are provided only as examples of typical 
instrument operation. They are not to be considered 
specifications. 



b. EXAMINE— the display for momentary pulling or tug- 
ging to the left (usually less than a division) which has a slow 
repetitive cycle (about a second). 
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Checks and Adjuatmant— 7T11A 
Part ll-Parfonnanca Chack and Ad)uatmant 



B8. CHECK REPETITIVE SCAN RATE B9. CHECK SWEEP OUT 



NOTE 



If tfte previous step was not performed, first perform 
step B1. 






69. SETUP CONDITIONS 






7T1lAContro»; 

SCAN Fuiaoekwts* 

SWEEP flANOe S0 m» 

TIMBOIV 5m» 




1X PROBE 

TmI EQuipmani Controls: 

OsoSoscops Msinfrsms 

Vsrticai Mods Lett 

Hoftionta Mods B 

Dittsrsntai Comparator 

Votts/Oiv 5 

+lnp«t DC 

Jnpwt GNO 

Tana Bass 

T*BS/Div 5 ms 

sr7B-w ■ 



a. CHECK— the display for 25 ms or less per sawtooth 
(see Rgure 5-11). 

b. Set the Time Base Time/Div to .1 s and set 7T11A 
SCAN to full counterclockwise. 

c. CHECK— the display for 500 ms or more per 
sawtooth. 




Figura S<11. Swaap Out wavatorm lo chack Rapatitlva Scan 
rata. 



NOTE 

If the previous step was not performed, first perform 
stepBI. 



r \ 

69. SETUP CONDITIONS 

miA Control: 

No cnangi from pravious stop. 




Teat Equipment Controfa: 
Tma ease 

TfjQoering 

Tme/Div 

Differential Comparator 

Volta/DIv 

+ Input 

V 



Auto. AC. Int 
S ms 



.. 2 
GNO 



6176.100 






a. Use the Differential Comparator Position control to 
center the sweep on the display. 



b. Set the Differential Comparator +lnput to DC. 



c. Press In the 7T11A MAN pushbutton. 



d. CHECK— the displayed sweep to be at least + 5 volts 
with SCAN full counterclockwise and at least -5 volts with 
SCAN full clockwise. 
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Ch«ek« and Adluatmant— 7T11A 

Part ll-Parformanca Chaek and Adiustmant 

B10. EXAMINE/ADJUST SYNC COUNTDOWN 
(A3R30) 



c. ADJUST— Sync Countdown adjustment R30 for a 
10 MHz repetition rate on the oscilloscope display. 



NOTE 

It the previous step was not performed, first perform 
step B1. 



d. INTERACTION — Adjustments described in this sub- 
section may interact with other related circuits. If any adjust- 
ment is made, it is recommerKled that the remainder of this 
procedure subsection be performed and the entire subsec- 
tion repeated. 



BIO. SETUP CONDITIONS 

7T11A Coniroli: 

EXT HF SYNC pushbutton PrmMd In 

TRIO LEVEL Fia counttrdoctiwiM 

STABILITY Ful counurdocfcwIM 





MAWfllAMt 







om %u» milk 
COIV UNIT 



JUNCTION A34-U3 
' |A3 TRKSGEn BOARO) 



Test Epuipmant Conirolt: 

DIflarantlal Comparator 

VonnOn . 20 mV 

ew Fi4 

+ lnput DC 

-Input GNO 

TMna Base 

Tnggering Auto. AC, mt 

Tima/Oiv .05 *is 

Osolioscopa Mantrame 

Vartlcai Mode Loft 

Horizontal Mode B 

atra-ioi 



A. Teat oacillotcope display for Syne Countdown R30 
adjustmont 



a. Set the Differential Comparator Position control and 
Time Base Position and Triggenng controls for a stable dis- 
play as shown in Figure &-12A. 



NOTE 

These values are provided only as examples of typical 
Instrument operation. They are not to be considered 
specihcations. 



b. EXAMINE — the display for a pulse repetition rate of 
to MHz within 5 MHz (see Figure 5-12A). 
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B. Trtepsr hicfcout ki RANDOM mode for.HF Sync RIO ad- 
juatment, TRIO LEVEL and STABILITY controla fully 
eounterdockwlae. 



ngure S-12. Typical display for HF Sync adjustments- 
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B11. EXAMINE/AOJUST HP SYNC KICKOUT 
(A3R10, A3R30) 

NOTE 

If the previous step was not performed, first perform 
step 81. 



Ch«ck» and Adiuatmant~7T11A 
Part il-Parfermanca Cheek and Adjustment 

d. EXAMINE — the display for the period between 
kickout pulses to be 80% or less of what was measured in 
part b. 



a. ADJUST— HP Sync adjustment R10 for conect oper- 
ation as described in parts a through d. 



011. SETUP CONDITIONS 



TTIIAComroU: 

SWEEP BANQE SOnt 

TIME/OIV 1r» 

SCAN Miarang* 

RANDOM pu*BbuHon Pr*$»«Jin 




BNC CABLE 

TBSt Equ4xntn( Controls: 

Osolioseops Msinframs 

Vsrticil Mom nigfit 

Hoflionfii Mom A 

Sampling Unit 

Units/Div 10 



a. Set 7T11A TRIG LEVEL and STABILITY to full 
counterclockwise. 



f. Set 7T1 1A TIME/OIV to 5 ns. TIME POSITION to full 
clockwise, and the SEQUENTIAL pushbutton pressed in. 



g. EXAMINE— the display for no kickout to be visible 
after the first 5 divisions of sweep while rotating TRIG 
LEVEL and STABILITY throughout their range. 



h. INTERACTION— Adjustments described in this sub- 
section may interact with other related circuits. If any adjust- 
ment is made, it Is recommended that the remainder of this 
procedure subsection be performed and the entire subsec- 
tion repeated. 



NOTE 

These values are provided only as examples of typical 
instrument operation. They are not to he considered 
specifications. 



b. EXAMINE— the display for the period between 
kickout pulses to be between 4.9 ns and 4.1 ns (205 MHz to 
245 MHz). See Figure 5-1 2B for a typical display. 

C. Set 7T11A TRIG LEVEL and STABILITY to full 
clockwise. 
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Ch«ck$ and Adjustmant— 7T11A 

Part ll-Parformanca Chack and Adjuatmant 

B12. CHECK EXT INPUT 



NOTE 

If the previous step was not performed, first perform 
step Bi. 




B12. SETUP CONDITIONS 




TTtlAComroti: 

MAN puanoutton Pr«Mad<n 

SEQUENTIAL pushoutton PratsM n 

SCAN Fui etockwo* 

SWEEP «ANGE SOrf 

TIMeOIV Sm 




TmI GquipnwM Controls: 
Oseilloseop* Msinfrsme 

V«mcai Mode 

Horizontal Mods . . . 




Sampling unit 
UMts/Div . . 
Cai/VanaM 
Variable . . . 



Left 

. A 



200 

Vwiable 

Fuf counteidoekwiaa 
i«78-103_ 



a. EXAMINE — the display for a dot near the right grati- 
cule edge. 



b. Press in the 7T1 1A EXT INPUT pushbutton. Connect 
theSampling Unit Offset Out to 7T11A EXT INPUT 1 V/DIV 
100 kO with a patch cord. 



c. Set Sampling Unit Offset to position the dot at the 
right edge of the graticule. 



d. CHECK — that the dot moves to the left graticule edge 
when 7T1 1 A SCAN is set to full counterclockwise. 
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CtMCk* ind Ad|uttfn«nt-7T11A 
Part H-P*rtormanc* Chack and Adjuatmant 



C. TRIGGER OPERATION 



Equipmant Raquirad: 

1 . Oscilloacope Mainframe 

2. Sampling Unit 

3. Sampling Head 

4. Low Frequency Sine Wave Generator 

5. Medium Frequency Sine Wave Ger)erator 

6. High Frequency Sine Wave Generator 

7. SHF Signal Generator 

8. Pulse Generator 

g. Differential Comparator 

10. Time Base Plug-In 

11. Time Mark Generator 

12. 50(2 Delay Une 

13. Plug-In Extender 

14. Special RF cable assembly 



15. BSM to BNC cable 

16. GR Power Divider 

17. SMA Power Divider 

18. BNC T Connector 

19. SMA to BNC Adapter (2 required) 

20. 10X BNC Attenuator 

21. 5X BNC Attenuator 

22. 2X SMA Attenuator 

23. 18-Inch BNC Cable (2 required) 

24. SO Q SMA Cable (2 required) 

25. 50 Q BNC Cable 

26. 50 12 BNC Termination 

27. SMA to GR Adapter (2 required) 

28. GR to BNC Adapter (4 required) 

29. GR T Connector 



BEFORE YOU BEGIN: 

(1) Perform the Performance Check and Adjustment 
Power Up Sequence. 



(2) Refer to section 6. Instrument Options, and the 
Change Information section at the rear of this manuai for 
any modifications that may affect this procedure. 



(3) See the TEST POINT AND ADJUSTMENT LOCA- 
TIONS foldout page in section 8, Diagrams and Circuit 
Board Illustrations. 



NOTE 

The 7T11A SWEEP RANGE control and TIME POS 
PNG window are Integral features. In this procedure, 
SWEEP RANGE settings are indicated by the value 
displayed in the TIME POS RNG window. 



C1. TRIGGER OPERATION PRELIMINARY 
CONTROL SETTINGS 



7T11A 



TIME POSITION Midrange 

SLOPE (-f) 



Sampling Urvt 



Polarity -t-Up 

Normal/Smooth Normal 



Oscilloscope Mainframe 



Vertical Mode Right 

Horizontal Mode A 
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Checks and Adjustment— 7T11A 

Part ll-Perfermanee Cheek and Adjustment 

C2. CHECK LOW-FREQUENCY TRIGGERING 



C3. CHECK MEDIUM-FREQUENCY TRIGGERING 



NOTE 

First perform step Cl, then proceed. 



NOTE 

If the previous step was not performed, first perform 
step Cl. 



C2. SETUP CONDITIONS 



7T11A Contrail: 

INT pushbutton Ptmsm in 

TRIO AMP XI pushbutton PrMseO In 

SWEEP RAf*Oe 5 ms 

TIMBDIV I ms 



LOW neoucNCv 

SINC WAVE 
OENERATOA 




OSCAIOSCOAS 

MAIWIIAMC 



SNC T niiA 

CONNECTOR u«n 



:SMA TOBNC 
■ AOAFTERS 



EXT TRIG INPUT 






BNC CABLES 



■ I 



10XBNC 
ATTENUATOR 
(TO BE USED 
AS mOICATED 
IN TABLES^ 



Test Eguipmsht Controls: 

Low Ffsqusncy Sins Wsvs Gsnsrstor 

Frsquency S KHz 

Sampling Unit 

Units/Otv 50 

61TS-104 



C3. SETUP CONDITIONS 

miA Controls: 

INT pushOutton Prssssd n 

TRIG AMP X10 pushbutton Presssb in 

SWEEP RANGE SuS 

TIME/OIV 10 ns 



MEDIUM 
PREOUCMCT 
SME WAVE 
GENERATOR 



oseuoseoH 

MNNTMMt 



BNC T 

CONNECTOR 



tAU> TTltAj 

UNIt ^ 



• SMA TO BNC 
t ADAPTERS 



I EXT TRIG INPUT 



16-lNOl 
BNC CABLES 



' 10X BNC 
ATTENUATOR 



Tsst Equomant Controls: 

M«dium Frsquoncy Sins Wsvs Gonerstor 

FfBQuency 50 MHz 

Sampling Unit 

Umts/Div 50 



a. CHECK — 7T11A low-frequency triggering capability 
by using the control settings and requirements given in Ta- 
ble 5-9 to obtain a stable, triggered display. The signal gen- 
erator output amplitude Is correct when its signal causes the 
amount of vertical deflection shown under the display size 
column. Add a 10X BNC Attenuator to the 7T11A trigger 
signal as indicated in the right-hand column of Table S-9. 
Set 7T11A STABILIY and TRIG LEVEL as necessary for a 
stable display. On real-time ranges, TIME POSITION also 
aids in stabilizing triggering. Changes in control settings be- 
tween successive steps are indicated in the table with an 
asterisk. 



NOTE 

To check internal triggering from the mainframe's 
other vertical compartment, an additional Sampling 
Unit may be installed and the internal triggering steps 
repeated fry that compartment. 



a. CHECK — 7T11A medium-frequency triggering ca- 
pability by using the control settings and requirements given 
in Table ^10 to obtain a stable, triggered display. The signal 
generator output amplitude is correct when its signal causes 
the amount of vertical deflection shown under the Display 
Size column. Set TTttA STABILIY and TRIG LEVEL as 
necessary for a stable display. Add a 10X BNC Attenuator 
to the 7T11A trigger signal as indicated in the nght-hand 
column ot Table 5-10. Changes in control settings between 
successive steps are Indicated in the table with an asterisk. 
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Checks and Adiuttmant-7T11A 
Part l>-P#rfonnanea Ch»ck and Adfuatment 



TABLE S-9 

Low-Praqu«ncy Triggaring 



thkmeaino 

MOOE 




7T11A 


OENERATOR 

FREOUENCV 


OENERATOn 

OUTPUT 


DISPLAY 

SIZE 


10X ATTENUATOR 






TRIO 

AMP 


TRIO 

Mooe 


INTERNAL 


SO 


S ms 


-1 ms 


X1 


INT 


SkHz 


125 mV 


2.5 div 


NONE 


INTERNAL 


S’ 


Sms 


.1 ms 


XI 0* 


INT 


SkHz 






NONE 


INTERNAL 


200* 




.1 ms 


X10 


INT 


SkHz 1 


1 V 


Sdiv 


NONE 


EXTERNAL 


5* 


Sms 


.5 ms* 


X10 




1 kHz' 


12.5 mV 


2.5 dIv 


TRIGGER SIGNAL 


EXTERNAL 


S 


Sms 


.Sms 


X10 


Em 


1 kHz 


12.5 mV 


2.5 dIv 


TRIGGER SIGNAL 


EXTERNAL 


SO* 


SO ms* 


S ms* 


xr 


EXT 1 m 


50 Hz* 


125 mV 


2.5 div 


TRIGGER SIGNAL 


EXTERNAL 


5* 


50 ms 


S ms 


X1 


EXT so a* 


50 Hz 


12.5 mV 


2.5 div 


TRIGGER SIGNAL 



TABLE 5-10 

Madium*Fraquancy Triggering 



TmOOERINO 

MOOE 


SAMPLINO 

UNIT 

UNITS/OIV 


7T11A 


OENERATOR 

FREQUENCY 


OENERATOR 

OUTPUT 


DISPLAY 

size 


10X ATTENUATOR 


SWEEP 

RANOE 


TWE/ 

DIV 


TRIO 

AMP 


TRIO 

MODE 


INTERNAL 


SO 


.Sms 


10 ns 


X10 i 


INT 


50 MHz 


12SmV 


2.S div 


TRIGGER SIGNAL 


EXTERNAL 


s* 


-5 ms 


10 ns 


X10 






12.5 mV : 


2.5 div 


TRIGGER SIGNAL 


EXTERNAL 


5 


•5 (IS 


10ns 


X10 - 


EXT 1 MO* 


so MHz 


12.5 mV 


2.5 div . 


TRIGGER SIGNAL 


EXTERNAL 


: 50* 


.5(18 


10 ns 


XI* 


EXT 1 MO 


100 MHz* 


' 125 mV 


2.5 div 


TRIGGER SIGNAL 



TABLE 5-11 

High-Frequency Triggering 



TRIOQERINO 

MOOE 


SAMPLING 

UNIT 

UNITS/DIV 


TT11A 


OENERATOR 

FREOUEHCY 






ATTENUATION 


SWEEP 

RANOE 


TIME/ 

DIV 


TRIO 

ASIP 


TRIO 

MOOE 


INTEANAU 


SO 


SOn* 1 


1 ns 


xt 


HfT 


SOOMHz 


l3SmV 


2.$c«v 


lOX AT SIGNAL INPUT 


EXTERNAL 


m 


son* 


.Snt* 


XI 


EXT so O' 


B 


US mV 


625 «v 


SX * 10X AT 
THIOaER INPUT 


EXT HF SYNC 


100 


SOnt 


Sn« 


XI 


EXT HF SYNC* 


1 6H{ 


SOOmV 

I 


SON 


lOX AT TRIOOEP 
INPUT 


EXT HF SYNC 


100 


Mn$ 


.Sa* 


XT 


EXT HF SYNC 


1GHZ 


500 mV 


SOv 


NONE 
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Ch«cka and Adjuatmant-TTIIA 

Part ll-Performanea Chaek and At^uatment 

C4. CHECK HIGH-FREQUENCY TRIGGERING 

NOTE 

H the previous step wss not perfyrmed. l&s/ perform 
step Cl. 



CS. CHECK 12.4 GHz HF SYNC TRIGGERING 



NOTE 

H the previous step was mt performed, first perform 
step Cl. 



r 



C4. SETUP CONDITIONS 






7T11A Controla: 

INT puiheutton PrtMM in 

TRIG AMP X1 putnewtton Pr«MM in 

SWEEP HANGE 50 m 

TIMBDIV 1m 




Tmi Equipfmnt Controls: 

Kign-Pr«qu«ncy Sim Wsve Gerwrator 

Fraqusncy 

SvnpSng Unit 

Unita/Dtv 




500 MHz 

“ ; 

si76-ioe y 



C5. SETUP CONDITIONS 



miAControlt: 

HF SYNC pushOunon . 

SWEEP RANGE 

TIMBDIV 




PressM in 

... 50 ns 
... 10 ps 




exT TftIG INPUT 



2X $MA 
ATTENUATOR 



Test Eqwpmsnt Controls: 

SHF Signal Qensrslor 

Frsousncy 12.4 GHz 

Sampling Umt 

Units/Div 100 

6176-107 ^ 



a. CHECK — 7T11A higiv-frequency triggering capability 
by using the control settings and requirements given in Ta- 
ble 5-11 to obtain a stable, triggered display. The 
signalgenerator output amplitude Is correct when its signal 
causes the amount of vertical deflection shown urKfer the 
Display Size column. Set 7T11A STABILIY and TRIG 
LEVEL as necessary for a stable display. Add BNC Attenua- 
tors to the 7T11A trigger input signal or Sampling Unit sig- 
nal input as Indicated in the right-hand column of Table 5-1 1 . 
Changes In control settings between successive stepis are 
indicated in the table with an asterisk. 



a. CHECK — that a stable, triggered waveform providing 
200 mV of trigger signal to the 7T1 1 A can be obtained on 
the oscilloscope display by using the 7T1 1 A STABILITY and 
TRIG LEVEL controls along with the signal generator Ampli- 
tude control. 



b. Set the Sampling Unit Units/Div to 200 mV/DIv. 



c. CHECK — that a stable, triggered waveform providing 
500 mV of trigger signal to the 7T11A can be obtained on 
the oscilloscope display by using the 7T11A STABILITY and 
TRIG LEVEL controls akx^ with the signal generator Ampli- 
tude control. 
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C6. CHECK SEQUENTIAL-MODE DISPLAY JITTER 
AT FASTEST SWEEP RANGE POSITION 



NOTE 

It the previous step was nor performed, first perform 
step Cl. 



C6. SETUP CONDITIONS 



miACootfo^t; 

SWEEP RANGE 50 n$ 

TIM&OIV 2 nt 

REP pusnoutton PrMMd In 

SCAN Midfing* 

TIME POSITION Put Ooekwt** 

STABILITY Pul eountBreiock«in** 

EXT SO Q 2 V MAX piNhbunon PtmM n 

SEQUENTIAL puthDutton ProsaO M 




Tmi Egupmant Contrott: 






Sampirig umi 

Urwt/Div 

Normai/Smooth 
PuM Ganerator 
Moda 



50 

. Noniiai 

. . . Puiaa 
«i>a-ioi ^ 



a. Set 7T11A TRIG LEVEL if necessary, for a display 
sucti as that shown in Figure 5-13A. 



b. Rotate the TIME/DIV control dockwise to .2 ns. one 
step at a time, while using TIME POSITION. STABILITY, 
and TRIG LEVEL to maintain best possible display stability 
of the pulse leading edge. 



c. Set the Sampling Unit Units/Dtv to 2 arxl use the 
Sampling Unit DC Offset and 7T11A TIME POSITION to 
keep the pulse leading edge visible. 



Checks and Ad}ustment-7T11A 
Part II— Performance Check and Adjustment 




Figure 5-13. Oetermlning display jitter. 
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Check* and Adjuetment-7T11A 

Part II-* Performance Check and Adjuatment 



d. While maintaining best possible display stability, ro- 
tate TIME/DIV to the 10 ps position. 



C7. CHECK RANDOM-MODE DISPLAY JITTER AT 
FASTEST SWEEP RANGE POSITION 



e. CHECK— the oscilloscope display for less than 10 ps 
of titter, as shown in Figure 5-13B. 



NOTE 

If disptay Jitter exceeds the specified 10 ps value, the 
cause may be excessive trigger jitter or Jitter by other 
circuits in the samplirig system. The procure of step 
CIO removes the trigger portion of tfisplay Jitter, and is 
therefore a troubleahooting aid. 



NOTE 

if the previous st^ was not performed, first perform 
step Cl. 



C7. SETUP CONDITIONS 

7T11A Control*: 

RANDOM pushbutton PtmsM In 

MANpushOutton PrMsad in 







Tast Equipnwm Controls: 

No Chang* in settings from previous step. 



8176-109 



8. Set 7T11A TRIG LEVEL, if necessary, for a display 
such as that shown in Figure 5-13A. 

b. Rotate the TlME/DIV control clockwise to .2 ns, one 
step at a time, while using TIME POSITION, STABILITY, 
and TRIG LEVEL to maintain best possible display stability 
of the pulse leading edge. 

c. Set the Sampling Unit Units/Div to 2 and use the 
Sampling Unit DC Offset and 7T11A TIME POSITION to 
keep the pulse leading edge visible. 

d. While maintaining best possible display stability, ro- 
tate TIME/DIV to the 10 ps position. 



e. CHECK — the oscilloscope display for less than 30 ps 
of jitter, as shovm in Figure 5-13C. 

NOTE 

if display Jitter exceeds the specified 30 ps value, the 
cause may be excessive trigger jitter or jitter by other 
circuits in the sampling system. The procedure of step 
ClOremoves the trigger portion of display Jitter, and is 
therefore a troubleshooting aid. 
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C8. CHECK DISPLAY JITTER AT REMAINING 
SWEEP RANGE POSITIONS 

NOTE 



Chtck* and Adjuttment-7T11A 
Part ll-Partertnance Chaek and Adjuatmant 

a. Set 7T1tA TRIG LEVEL and STABILITY. Sampling 
Unit Offsat, and signal generator Amplitude for an 8-division 
sine wave display. 



If tfw previous step was not performed, first perform 
step Cl. 



C8. SETUP CONDITIONS 



7T11A Controlt: 

SEQENTIAt pu»ribotton 

SWEEP RANOe S*i 

TIM0OIV In* 

REP puiiwuiton Pressed in 

EXT SO n 2 V MAX pusAOuRon Pressed in 

SCAN M«r*n8* 



b. Set 7T1 1A TIME/DIV to .1 ns and TIME POSITION to 
view a sine wave leading edge. 



c. CHECK— the oscilloscope display for jitter using the 
settings and requirements given in Table 5-1 2(A). Carefully 
adjust 7T11A STABILITY and TRIG LEVEL for minimum 
Jitter before measurement Is made. Press the 7T11A REP 
pushbutton in when checking Sequential mode operation 
ar>d the man pushbutton in when checking Random mode. 




NOTE 

If display Jitter exceeds the specified value, the cause 
may be excessive trigger Jitter or Jitter by other circuits 
In the sampling system. The procedure of step CIO 
removes the trigger portion of display Jitter, and is 
therefore a troubleshootir>g aid. 



d. Disconnect the Medium Frequency Sine Wave Gen- 
erator and connect the Low Frequency Sine Wave Genera- 
tor in its place. 



TMt Equipment Controls: 

Msdkjm Frequency Sine Wave Generator 

Frequency 

SompAng Unit 

Unita;Olv 






250 MHz 
50 

Slt*.110 y 



e. CHECK — the oscilloscope display for jitter using the 
settings and requirements given in Table 5-1 2(B). Carefully 
adjust 7T11A STABILITY and TRIG LEVEL for minimum 
jitter before measurement is made. 



TABLE 5-12 

Display Jitter with Optimum Trigger Conditions 



miA 


GENERATOR 


DISPLAY 


SCAN kK)DE 


SAMPLING MODE 


SWEEP RANGE 


TIME/DIV 


FREQUENCY 


JITTER 



(A) SEQUENTIAL AND RANDOM OPERATOR 



REP 


SEQUENTIAL 


.5 MS 


.1 ns 


250 MHz 


<0.4 division 


REP 


5«s 


1 ns 


75 MHz 


REP 


50 »s 


lOrts 


7.5 MHz 


MAN 




.5 »s 


.1 RS 


250 MHz 




MAN 


RANDOM 


S»s 


1 ns 


75 MHz 


<1 division 


MAN 




SOuS 


10ns 


7.5 MHz 





(B) REAL TIME OPERATION 



REP 


I 

I 


.5 ms 


.1 MS 


350 kHz 




REP 


REALTIME I 


5 ms 


1 MS 


50 kHz 


<0.4 division 


REP 




50 ms 


IOms 


5 kHz 
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Chteks and Adjustmant— 7T11A 

Part ll-Parfonnanea Chack and Adjuatmant 

C9. CHECK HF SYNC DISPLAY JITTER 



CIO. EXAMINE DISPLAY JITTER NOT DUE TO 
TRIGGERING 



NOTE 

n the previous step was not performed, first perform 
step Cl. 



C9. SETUP CONDITIONS 



NOTE 

This step need rtot be performed if the requirements 
of steps C6, C7, C8, and C9 are met. This procedure 
provides a means of removing jitter caused by trigger- 
ing circuits from the display. This step can therefore 
be considered a troubleshooting aid for determining 
whether excessive jitter measured in any of steps C6 
through C9 is due to triggering or other circuits. 



7TI1A Convott: 

SWEEP RANGE 

TIME/OIV 

HP SYNC pucneutton . 



.... 50ns 
.... lOps 
Prssssd In 



SHT 

MNAL 

OCNCKATON 




SMA POWER 

I (XVIOER 



Err TRIG INPUT 



2X SMA 
ATTENUATOR 



SOU SMA 
CABLES 



THt EotAWnsm Controls: 
SHF SIgnsi Qsnsrstor 
Frsqusncy 



. . 12.4 GHz 
SI7S-111 



a. Set the Generator Amplitude and Sampling Unit 
Units/Div controls to provide at least 200 mV of trigger sig- 
nal to the 7T11A and display a steep enough waveform 
slope to accurately measure Jitter. 



b. CHECK— for 20 ps or less of display Jitter. 



CIO. SETUP CONDITIONS 

7T11A Controts: 

SWEEP RANGE 50 ns 

TIME/OIV 2ns 

REP pusnOuttoo Pressefl in 

SCAN MWrsnge 

TIME POSITION Full clockwise 

STABILITY FuE counterclockwise 

EXT 50 0 2 V MAX pusKbutton Pressed in 

SEQUENTIAL pushbutton PrssssO in 





BSM TO BNC CABLE 



Test Equiptnent Controls: 
Ssmpling Unit 

Units/Ofv 

Normsl/Smootn . . . 



SO 

. Normsi 
airs.112 - 



a. Obtain a free-running sweep by setting 7T11A STA- 
BILITY full clockwise and TRIG LEVEL to approximately 
midrange. 



NOTE 

If display jitter exceeds the specified value, ffw cause 
may be excessive trigger jitter or jitter by other circuits 
in the sampling system. The pnxedure of step CIO 
removes the trigger portion of display jitter, and is 
therefore a troubleshooting aid. 



b. Connect 7T11A PULSE OUT through a 50 delay line 
to the Sampling Head Input. 



C. Set 7T11A TRIG LEVEL. STABILITY and TIME PO- 
SITION, along with Sampling Unit Offset to display the 
pulse leading edge. 
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d. Sat the Sampling Unit Untts/Div to 2. 



C11. CHECK PULSE OUT INTO SO Q 



a. Rotate 7T11A TIME/OIV docKwisa to the 10 ps posi- 
tion while using TIME POSITION. STABIUTY and TRIG 
LEVEL to keep the leading edge displayed. 



f. EXAMINE — the display for Jitter. The amount mea- 
sured with this method is due to other circuits than those 
used for triggering. 




NOTE 

If step C9 was not performed, first perform step Cl. 



C11. SETUP CONDITIONS 

m 1A Controttr 

TIME POSITION 

SLOPE 

TRIO L£VEL 

STABILITY 

RANDOM putAbutton 

TRIO AMP X1 pusreutton 

SWEEP RANGE 

TIME/OIV 

INT putneuRon 

REP put»«utton 






FuB dockwiM 

(*) 

. . . Mldran9B 
Full ciochwiss 
. . PrMMd in 
. . PrM««d in 
5»i* 

20nt 

. . Prpwad m 
. . PrMiaci n 




Tmi Eqwpmant Controlt: 
SAmptng Unt 






+ Up puthOutton 

DC OfftPl 

Untt/Dlv 

Norma/Smootn . 



Pres3«dn 

C«nt«rM display 

100 

Normal 



a. Rotate 7T11A TIME POSITION counterclockwise to 
display the rising portion of the pulse. 



b. CHECK — the display for at least 400 mV of signal am- 
plitude (see Figure 5-14A). 



c. Set TIME/DIV for 2 ns and Sampling Unit Vanable for 
5 divisions of amplitude at the rising portion. 



d. CHECK — risetime to be 2.5 ns or less as measured 
between the 10% and 90% amplitude points on the rising 
portion (center four divisions: see Figure 5-14B). 



e. Push the Sampling Unit Variable control back In. 
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Cl 2. CHECK TRIGGER KICK OUT 



NOTE 

H the previous step was not performed, first perform 
step Cl. 



c. CHECK — the trigger kickout pulse to be no more than 
±2 mV (see Figure 5-15). 



d. Replace the Sampling Head with the one previously 
used. 




C12. SETUP CONDITIONS 






mtA Control*: 
TIME POSITION 

FINE 

SWEEP RANGE 

TIME/OIV 

INT puahOviion . 



Fia doehwl** 
Pul clod<«nM 

SOrw 

Sn* 

. . PrM*od in 




T«*i EquprTwit Controls: 



V 



Sampling Unai 
NormaliSmootn 

Unis/Div 

OC OfiMt ... 



Smooth 

.... 2 



Mairang* 

*ir*-ii« . 



a. Install a Sampling Head having less than 2 mV of dis- 
play noise in the Sampling Unit. Connect the Sampling Head 
input to the 7T11A EXT TRIG INPUT. 



b. Set Sampling Urvt OC Offset to position the trace at 
graticule center. 




Figure 5-1S. Typical display of triggar kiekouL 



CIS. EXAMINE TRIGGER HOLOOPP 



NOTE 

ft the previous step was not performed, first perform 
step Cl. 



C13. SETUP CONDITIONS 



7T1IA Control: 
SWEEP RANGE 



son* 



SOUBNC 

TERMINATION 




Teat EQiApmani Controls: 
Diflarsntial Comparaior 

♦ Input 

Voita/Oiv 

-Input 

Banow^ 

Tin* Base 




Ttwang 

Tma/Div 

L*v« and Slop* ... 
OscMoscop* Mamfram* 
VartwaiMoO* 
Horuontai Mod* . . . 
SampmgUnit 

NormavSmooin . . 



. DC 

. . .2 

GND 

Full 



Auto. AC. int 

10»S 

Siaei* display 



Lali 

B 



. Normal 

*i7*-ns^ 



a. EXAMINE — the oscilloscope display to determine the 
trigger hoidoff time. Use the settings and hoidoff values 
given in Table 5-13 (see Figure 5-16 for a hoidoff measure- 
ment example). 
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NOTE 

Tfiese values are provided only as an example of typi- 
cal instrument operation. They are not to be consid- 
ered apea’fications. 



C14. EXAMINE STROBE KICKBACK INTO 
TRIGGER 



NOTE 



TABLE S-M 
Trtggar HoldeH 



7T11A 

SWEEP RANGE 


TIME BASE 
TIME/DIV 


TRIGGER 

HOLDOFF 


so ns 






.5 as 


IOmS 


»2Sm8 


6 as 






SO MS 


SOmS 


>200 mS 


.5 ms 


.Sms 




5 ms 


.5 ms 


>1.5 ms 


so ms 


2ms 






H the previous step was not performed, first perform 
step Cl. 



C14. SETUP CONDITIONS 



TTIIAContrOM: 
SWEEP RANOE 

TIMBDIV 

TIME POSITION 
RNE 






5«* 



Full dOdtWIM 
Ful MdiwiM 



EXT SO 0 2 V MAX pu$AMRon PrMsM n 

STABILITY Full cowitardocKwiM 




CONNECTOn CABLE 



Test Equpni«m Control*: 

L*v*M0 Sno-w*v* Oonorator 



Fraquoncy 350 NMz 

0*eao*eoc« Manfrune 

vonieai Moo* R>0M 

Horaontai Mooa A 

Sampane Unrt 

UmM/Ow 5 







Figura 8*17. Typical display of atroba kickback. 



a. Set the Sine Wave Generator amplitude and 7T11A 
TRIG LEVEL for a stable display with 5 divisions of 
amplitude. 



b. EXAMINE — the displayed waveform for any disconti- 
nuity to be a maximum of 2 major divisions (2 mV or less; 
see Figure 5*17). 



NOTE 

This value is provided oriiy as an example of fyp^e/ 
instrument operate. It is not to be considered a 
specification. 
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CIS. CHECK MINIMUM TRIQQER RATE IN 
RANDOM MODE 



NOTE 

If the previous step wes not performed, first perform 
step Cl. 




a. Set 7T1 1 A TRIQ LEVEL for a triggered sweep. 

b. CHECK — for the displayed sweep length to be at 
least 9 divisions. 



This compietes the Part Il-Performance Check and Ad- 
justment procedure. 
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SECTION 6 

INSTRUMENT OPTIONS 



No options were availabie for the 7T1 1 A at the time of this printing. 



Information about any subsequent options win be included in the CHANGE INFORMATION section at the rear of this 
manual. 
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Section 7 - TTIIA 



REPLACEABLE 
ELECTRICAL PARTS 

PARTS ORDERING INFORMATION 



ftoplacomont pans ara availabia from or through your local 
Taktronix, Inc. Flald Offica or rapraaantative. 

Changes to Taktronix instruments ara sometimes made to 
accommodate improved components as they become avaiiabie. 
and to give you the benefit of the latest circuit improvements 
developed in our engineering department. It Is therefore impor* 
tant. when ordering pans, toincludethe following information in 
your order: Part number, instrument type or number, serial 
number, and modification number if applicable. 

If a part you have ordered has been replaced with a new or 
Improved pan, your local Tektronix. Inc Field Otficeor represen- 
tative will contact you concerning any change in part number. 

Change information, if any, is located at the rear of this 
manual. 



LIST OF ASSEMBLIES 

A list Of assemblies can be found at the beginning of the 
Electrical Pans Ust. The assemblies arellstedln numerical order. 
When thecomplete component numberofapaniskrtown.thlslist 
will identify the assembly In which the pan is located. 

CROSS INDEX-MFR. CODE NUMBER TO 
MANUFACTURER 

The Mfr. Code Number to Manufacturer index for the 
Electrical Pans List is located immediately after this page. The 
Cross Index provides codes, names and addresses of manufac- 
turers of components listed in the Electrical Pans List. 

ABBREVIATIONS 

Abbreviations conform to American National Standard Yl.t. 



COMPONENT NUMBER (column one of the 
Electrical Parts Ust) 

A numbering method has been used to identify assemblies, 
subassemblies and pans. Examples of this numbering method 
and typical expansions are illustrated by the following: 



Example a. 

A23R1234 
^Assembl^numbe^ 



COmpor>ent number 
A23 R1234 



Circuit number 



Read: Resistor 1234 of Assembly 23 



Example b. 

A23A2R1234 
Assembly 



component number 
R1234 




Only the circuit number will appear on the diagrams and 
circuit board illustrations. Each diagram and circuit board 
Illustration is clearly marked with the assembly number. 
Assembly numbers are also marked on the mechanical exploded 
views located in the Mechanical Parts List. The component 
number Is obtained by adding the assembly number prefix to the 
circuit number. 

The Electrical Parts List is divided and arranged by 
assemblies in numerical sequence (e.g., assembly At with its 
subassemblies and parts, precedes assembly A2 with its sub- 
assemblies and parts). 

Chassis-mounted parts have no assembly number prefix 
and are located at the end of the Electrical Parts List. 



TEKTRONIX PART NO. (column two of the 
Electrical Parts Ust) 

Indicates part number to be used when ordering replace- 
ment part from Tektronix. 



SERIAL/MODEL NO. (columns three and lour 
of the Electrical Parts List) 

Column three (3) Indicates the serial number at which the 
part was'first used. Column four (4) Indicates the serial number at 
which the part was removed. No serisi number entered Indicates 
part is good for all serial numbers. 



NAME & DESCRIPTION (column five of the 
Electrical Parts List) 

In the Parts List, an Item Name is separated from the 
description by a colon {;). Because of space limitations, an Item 
Name may sometimes appear as incomplete. For further item 
Name identification, the U.S. Federal Cataloging Handbook H6-t 
can be utilized where possible. 



MFR. CODE (column six of the Electrical Parts 
Ust) 

Indicates the code number of the actual manufacturer of the 
part. (Code to name and address cross reference can be found 
immediately after this page.) 



MFR. PART NUMBER (column seven of the 
Electrical Parts Ust) 



Read: Resistor 1234 of Subassembly 2 of Assembly 23 



Indicates actual manufacturers part number. 
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CROSS INDEX - MFR. CODE NUMBER TO MANUFACTURER 

Mfr. 

Coda Manufacturar Addrass Citv. Stata. 2io Coda 



00853 


SONGQM HESTON INC 
S0NGAMO CAMCITOft DIV 


SANGOW RO 
P 0 BOX 128 


PICKENS SC 29671 


01121 


OLLEN-OSULEY CO 


1201 SOUTH »0 ST 


HIIMUKEE MI 53204 


03508 


6ENEML ELECTRIC CO 
sai-coNDuaoR products oept 


H GENESEE ST 


AUBURN NY 13021 


03811 


CUUREX ELECTRONICS OIV OF 
CLAIREX CORP 


560 S THIRD RVE 


MT VERNON NY 10050 


0«222 


BVX CERWICS OIV OF RVX CORP 


19TH AVE SOUTH 
P 0 BOX 867 


MYRTLE BEACH SC 29577 


0«713 


HOTOflOm INC 
SEMICONDUCTOR CROUP 


5005 E MCOOHELL RO 


PHOENIX AZ 85008 


05397 


UNION CARBIDE CORP MATERIALS SYSTEMS 
DIV 


11901 MOOISQN AVE 


CLEVEIAW OH 44101 


07088 


KELVIN ELECTRIC CO 


5907 NOBLE AVE 


VAN NUYS CA 91411 


07283 


FAIRCHilJ) CAMERA AND INSTRUMENT CORP 
SEMICONDUCTOR OIV 


464 ELLIS ST 


MOUNTAIN VIEN CB 94042 


07716 


TRN INC 

TRM ELECTRWICS COMPONENTS 

TRN IK FIXED RESlSTORS/eiRLINCTON 


2850 MT PLEASANT AVE 


BURLINGTON lA 52601 


12617 


HAMLIN INC 


GKVE AW LAKE STS 


LAKE HILLS MI 53551 


12697 


CUUtOSTAT MFC CO INC 


LONER HASNINGTON ST 


DOVER NH 03820 


1«193 


CAL'R IK 


1601 OLYMPIC BLVO 


SANTA MONICA CO 90404 


14433 


ITT SEMICONDUCTORS OIV 




NEST PALM BEACH FL 


14552 


MICRO/SEMICONOUaOR CORP 


2830 S FAIRVIEN ST 


SANTO ANA CO 92704 


15238 


ITT SEMICONDUCTORS 
A DIVISION OF INTERMTIONAL 
TEI^PHONE AND TELQIfiAPH CORP 


500 BROAOHAY 
P 0 BOX 168 


LAMEKE MO 01841 


15636 


ELEC-TROL IK 


26477 N GOIOEN VOLLEY RO 


SAUGUS CD 91350 


18324 


SI6NETICS CORP 


811 E AROUES 


SUNNYVALE CO 94086 


19396 


laiNOIS TOOL NORMS IK 
PKTRON DIVISION 


900 FDLLIN LANE S E 


VIENNA VO 22180 


19701 


MEPCO/ELECTRA IK 
A NORTH AMERICAN PHILIPS CO 


P 0 BOX 760 


MINERAL NELLS TX 76067 


20932 


KYOCERA IK 


11620 SORRENTO VOU^ RO 


SON DIEGO CD 92121 


22229 


SOLITRON DEVICES IK 
SEMICONDUCTOR GROUP SON OIQiO OPERS 


8808 BALBOA AVE 


SAN DIEGO CO 92123 


24546 


CORNIK CLASS HORKS 


550 HIGH ST 


BRADFORD PO 16701 


24931 


SPECIALTY CONNECTOR CO IK 


2620 ENORESS PLKE 
P 0 BOX 0 


GREEMttOO IN 46142 


25403 


OMPEREX ELECTRONIC CORP 
SEMICONDUCTOR AND MICRKIRCUITS OIV 


PROVIDEKE PIKE 


SLATERSVILLE RI 028^ 


26805 


OWI SPECTRA IK 
MICROmVE CONNECTOR OIV 


140 FOURTH AVE 


NDLTHAH HD 02154 


32997 


BOURNS IK 
TRIMPOT OIV 


1200 COLUMBIA AVE 


RIVERSIDE CO 92507 


50434 


HEMLETT-PACKARO 0) OPTOELECTRONICS 
OIV 


640 PAGE HILL RO 


PALO ALTO CA 94304 


51642 


CENTRE ENGINEERINC IK 


2820 E COLLEGE AVE 


STATE COLLEGE PO 16801 


52763 


STETTNER ELECTRWICS IK 


6136 OIRMOYS BLVO 
PO BOX 21947 


CHOnONOOGO TN 37421 


53399 


GERMANIUM POHER DEVICES CORP 


SHAHSHEEN VILLAGE STATION 
P 0 BOX 65 


ANDOVER HO 01810 


54583 


TDK ELECTRONICS CORP 


755 EBSTGOTE BLVO 


GARDEN CITY NY 11530 


56289 


SPRAGUE ELECTRIC 0I 


87 MARSHALL ST 


WRTH DOOMS HO 01247 


57668 


ROHM CORP 


16931 HIUIKEM AVE 


IRVINE CA 92713 


58854 


GTE PROOUCTS CORP 
LIGHTIK PROOUCTS GROUP 


60 BOSTON ST 


SALEM HO 01970 


59660 


TUSQNIX IK 


2155 N FDRBES BLVO 


TUCSON. ORUONO 85705 


59821 


CENTRALOe INC 

sue NORTH AMERICAN PHILIPS CORP 


7158 MERCHANT AVE 


EL PASO TX 79915 


71590 


GLO8E-UNI0N IK 
CENTROLAB ELECTRONICS OIV 


HKY 20 N 
P 0 BOX 858 


FORT OOOGE ID 50501 


72982 


ERIE TECHNOLOGICAL PKOUCTS IK 


645 H 11TH ST 


ERIE PA 16512 


73138 


8ECKMAN INSTRUMENTS IK HELIPOT OIV 


2500 HARBOR BLVO 


FULLERTON CO 92634 


75042 


TRM IK 

TRN ELECTRONIC COMPON»TS 


401 N BROAO ST 


PHILADELPHIA PO 19108 



IK FUS) RQISTOfiS PHILOOCLPHIfi OIV 
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Mfr. 

Code 


CROSS INDEX - 
Martufacturer 


MFR. CODE NUMBER TO 

Address 


MANUFACTURER 

Citv. State. ZiD Code 


76493 


BELL INDUSTRIES INC HILLER i H DIV 


19070 RCTES flVE 
P 0 BOX 5825 


COMPTON Cfi 90224 


80009 


TEKTRONIX INC 


4900 S N GRIFFITH DR 
P 0 BOX 500 


BEAVERTON OR 97077 


91418 


RBOIO HfiTERIOLS CORP 


4242 BYRN WMR OVE N 


CHICAGO IL 60646 


95275 


VITROHON INC 


BOX 544 


BRIDGEPORT CT 06601 


98291 


SE&LECTM CORP 


225 HOYT 


HAHARONECK KY 10544 


TK0961 


NEC ELECTRONICS USO INC 


401 EU.IS ST 


HOUNTAIN VIEH CA 94043 


TK134S 


MM DNO QSSOCIQTES 


7633 S 180TH 


KENT NO 98032 



REV SEP 1986 



7-3 
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Tektronix 

ComDonent No. Part No 


Serial/Assembly No. 
Effective Dscont 


Name 4 Description 


Mfr. 

Cofle 




fl1 


670-1118-09 




CIRCUIT 80 OSSY'.IDGIC 


80009 


670-1118-09 


02 


670-1119-14 




CIRCUIT 80 aS5Y:TIHIM6 


80009 


670-1119-14 


03 


670-1120-05 




CIRCUIT 80 aSSY:TRICGCR 


80009 


670-1120-05 


04 


670-1121-04 




CIRCUIT 80 AS5Y:INTERffiCE 


80009 


670-1121-04 


05 


670-1195-01 




CIRCUIT 80 aSSY:TRI6GES OMPLIFIER SH 


80009 


670-1195-01 


06 


670-1196-01 




CIRCUIT 80 <tSST:T8I6GOI SOURCE SM 


80009 


670-1196-01 


07 


870-1197-01 




CIRCUIT 80 0SSY:SCM SR 


80009 


670-1197-01 


08 


670-1198-01 




CIRCUIT 80 OSSYiSlOPE SM 


80009 


670-1198-01 


08 


670-1199-01 




CIRCUIT 80 aSSY:RONDOH SEQUENCE SM 


80009 


670-1199-01 


010 


670-1184-00 




CIRCUIT 80 0SSY:C0MiUTAT0R SM FIXED 


80009 


670-1184-00 


01 


670-1118-09 




CIRCUIT 80 BSST:L0G1C 


80009 


670-1118-09 


oia 


281-0759-00 




CQP.FXO.CER OI:22PF.m,100V 


04222 


Hai010220KQA 


01C6 


281-0759-00 




CfiP,FXO,CER 0I:22PF, 101, 100V 


04222 


HB101Q220KQA 


01C592 


281-0812-00 




C0P,FX0,CER OhIOOOPF.in.lOOV 


04222 


HQ101C102KA0 


01C594 


281-0773-00 




COP.FXO.CQ) 01:0. 01UF.10X, 100V 


04222 


HATOICIOSKAA 


01C619 


281-0812-00 




CAP,F»),CER OhIOOOPF, 101,100V 


04222 


M0101C102KAa 


01C620 


291-0826-00 




COP,FXD,CER 01:2200PF,5t,100V 


20932 


401EM100A0222X 


01C624 


281-0762-00 




CAP,FXO,CER OI:27PF,20I,100V 


04222 


H010ia270HQA 


01C625 


283-0177-00 




COP,FXO,CER Ol;1UF,-»eO-2W,2SV 


04222 


5R302E105ZQATR 


01C629 


281-0759-00 




COP,FXO,CER DI:22PF,tOI,100V 


04222 


MD10ia220KAA 


01C630 


281-0809-00 




CBP,FX0,CQ 01:200 PF,5X,100V 


04222 


H0101A201JAD 


01C631 


283-0198-00 




COP,FXO,CER 0I:0.22UF,20Z,S0V 


05397 


C330C224H5U1CA 


Q1C636 


281-0797-00 




CflP,fXO,Ca 0I:15PF,10t,100V 


04222 


MO106A15OKQ0 


01C654 


283-0164-00 




COP,FXO,CER 01:2.2UF,20t,2SV 


04222 


SR402E22SHAA 


01C874 


281-0763-00 




CflP,FXO,C£R 0I:47PF,10X,100V 


04222 


HD101D470KAD 


D1C675 


281-0812-00 




CflP.fXO.CER OI:10I»PF,10Z,100V 


04222 


HO1O1C102KOQ 


01C676 


281-0812-00 




CflP,FXO.CER 0I:1000PF,10Z,100V 


04222 


MA101C102X0O 


01C94 


152-0141-02 




SEMICONO DVC,DI:SM,SI ,30V, 15W0 ,30V 


03508 


002527 (1M4152) 


01CSS 


152-0322-00 




SEMtCOND DVC,0I:SCH0nXY BARRIER, SI ,1SV 


50434 


5082-2872 


01C0591 


152-0141-02 




SEMICONO DVC,ai:SM,SI.30V,1S0MA,30V 


03508 


DA2S27 (1N4152I 


01CR59S 


152-0141-02 




SEMICONO 0VC,0I:SM,SI,30V,150M,30V 


03508 


002527 (1N4152) 


Q1CR596 


152-0141-02 




SEMICWO 0VC,0I:SH,SI,3OV,150HO,30V 


03508 


D02S27 (1N4152) 


01CR621 


152-0141-02 




SetICONO OVC,OI:SM,SI ,30V, 150MA, BOV 


03508 


002527 (1N4152) 


D1CR622 


152-0141-02 




SEMICONO OVC,0I:SH,SI ,30V, 150HA ,30V 


03508 


002527 (1N4152) 


01CR627 


152-0141-02 




SEMICONO 0VC,0I:SN,SI ,30V, 150MA, 30V 


03508 


002527 (1N4152) 


01CB631 


152-0141-02 




SDilCOND 0VC,0I:SM,SI ,30V, 150HA, 30V 


03508 


002527 (1H4152) 


01CR636 


152-0141-02 




SEMICONO OVC.OI:SH,SI,30V,150MA,30V 


03508 


002527 (1N4152) 


01Cfi650 


152-0141-02 




SEMICONO 0VC,0I:SH,SI,30V,1S0H0,30V 


03508 


002527 (1N4152) 


Q1C0656 


152-0141-02 




SEMICONO DVC,0I:SH,SI,30V,150HA,30V 


03508 


00252? (1H4152) 


01CR667 


152-0141-02 




SEMICONO 0VC,0I:SM,SI, 30V, ISOHA, 30V 


03508 


002527 (1N41S2) 


01CR671 


152-0141-02 




SEMICONO OVC,01:5H,SI,30V,150HA,30V 


03508 


002527 (1N41S2) 


01CR672 


152-0322-00 




SEMICONO OVC,OI:SCNOTTICY BARRIER.SI ,15V 


50434 


5082-2672 


01CR682 


152-0322-00 




SEMICONO OVC,OI:SCMOTTKY BARRIER, SI ,15V 


50434 


5082-2672 


01CRB07 


152-0141-02 




SEMICONO 0VC,0I;SN,Si,30V,15OHA,30V 


03508 


002527 (1N4152) 


01Q1 


151-0325-00 




TRAHSIST0R:PNP,SI,T0-92,SEL 


80009 


151-0325-00 


01Q2 


151-0188-00 




TRDNSIST0R:PNP,Sl,T0-92 


80009 


151-0188-00 


0103 


151-0190-00 




TRANSISTOR:NPN,S1,TO'92 


80009 


151-0190-00 


0104 


151-0190-00 




TRANSISTOR:NPH,SI,T0-92 


80009 


151-0190-00 


OIOS 


151-0190-00 




TRANSlSTOR:NPN,SI,TO-92 


80009 


151-0190-00 


0106 


151-0188-00 




TRANSIST0R:PNP.SI,T0-92 


80009 


151-0188-00 


0109 


151-0219-00 




TRANSIST0R:PNP,SI,R-124 


07263 


S022650 


010370 


161-0220-00 




TRANSlST0R:PNP,SI,T0-92 


80009 


151-0220-00 


010506 


151-0190-00 




TR0NSIST0R:NPN,SI,T0-92 


80009 


161-0190-00 


010592 


151-0220-00 




TROHSISTOR:PNP,SI,TO-92 


80009 


151-0220-00 


010608 


161-0220-00 




TRANSISTOR:PNP,SI,TO-92 


80009 


151-0220-00 


010612 


151-0219-00 




TRIMSIS10R:PNP,SI.R-124 


07263 


S0226S0 


010616 


151-1007-00 




TRON5ISTOR:FET,N-CHQN,Sl,TO-71 


22229 


F01121 


010618 


151-0224-00 




TRANSIST0R:NPN,SI.T0-92 


04713 


SPS6917 
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610620 


161-1025-00 


TRONSISTOR: FH .N-CH6N .51 .TO-92 


04713 


SPF3036 


610626 


151-0224-00 


Te6N5IST0R;H6N,Sl.T0-92 


04713 


SPS6917 


610620 


161-0220-00 


T66NSIST06:PNP,SI JO-92 


80009 


151-0220-00 


610634 


151-004HW 


T60NSlST06;PNP.GEJ0-5 


53399 


2N1303 


610636 


151-0219-00 


TR6NSIST06:PNP,SI ,6-124 


07283 


5022650 


610644 


151-0164-00 


TR0NSIST0R:PN6,SI JO-92 


04713 


2N2907Q 


610650 


151-0220-00 


TReNSlST0R:6NP,SI , TO-92 


80009 


151-0220-00 


6106S2 


161-0190-00 


T66NSlST0R:Nm.Sl JO-92 


60009 


151-0190-00 


610654 


151-0190-00 


TR6NSIST06:NPN. SI, TO-92 


80009 


151-0190-00 


610656 


151-1011-00 


TeON5IST0R:Ft.N CHIM.S] .OUAL.TO-71 


04713 


SF01011 


610658 


151-0224-00 


TR6NSlST06:Nm,SI JO-92 


04713 


5656917 


610662 


151-0219-00 


TMNS1ST0R:PNP,SI,6-124 


07263 


5022650 


610664 


151-0190-00 


TR0NS1ST06:NPN,SI .TO-92 


80009 


151-0190-00 


610668 


151-0219-00 


Te0NSlST06:n»,SI ,6-124 


07263 


5022650 


610670 


151-0190-00 


T60NS1ST0R:NPN,SI .TO-92 


80009 


151-0190-00 


610674 


161-0410-00 


TROHSISTORlPNP.Sl .TO-92 


04713 


5656765 


610694 


151-0188-00 


TR6MSISTOR:PN6,SI .TO-92 


80009 


151-0188-00 


610714 


151-0164-00 


T66NSIST06:PNP.SI .TO-92 


04713 


3129070 


61R1 


315-0821-00 


RES.n(D,FUM:820 Dt9t.5Z,0.2SM 


19701 


5043CX82060J 


61R2 


315-0203-00 


RE5,F«),F1UI:20K 0HH,5Z,0.25M 


57668 


NTR25J-E 20K 


61R3 


315-0472-00 


RES,FXD,FIUI:4.7K 0HH.5X.0.2SH 


57668 


HTR25J-E04K7 


61R4 


315-0102-00 


RES.FXD.FIUCIK 0MI.SX,0.2SH 


57668 


NTR2SJE01K0 


61R5 


315-0203-00 


RES,FXD,Fll)l:20K 0HM,5Z,0.2SM 


57668 


NTR25J-E 20K 


Q1R6 


315-0203-00 


eE5.FXD,FIlN:20K 0HH.SZ.0.25M 


57668 


MTR25J-E 20K 


61R7 


321-0277-00 


RES.FW),FILM:7.50K OW,1X,0.125«,TCsTO 


24546 


N05507501F 


61R8 


321-0361-00 


RES,FXD.F1L)I:56.2K OW.1l,0.12SM,TCsTO 


07716 


CEOD56201F 


61R9 


315-0103-00 


RES.FX0,FIUI:10K OW.SZ.O.TSH 


19701 


5043CX10KOOJ 


61R20 


315-0103-00 


RE5,FXD,FILM:10K 0HM.SZ.0.2SM 


19701 


5043CX1OXO0J 


61R370 


315-0472-00 


RES,FXD,FiLil:4.7K OHH.5Z.0.25H 


57688 


MTR25J-E04K7 


D1RS04 


315-0303-00 


RES.FXD,FiLH:30K 0HM,5Z,0.2SH 


19701 


5043CX3OKD0J 


61R50S 


315-0563-00 


RES.F)0),FILJ<:56K OHM,5Z.0.2SM 


19701 


5043CX56KDOJ 


61RS71 


315-0103-00 


RE5,FX0,F1UI:10K DHM,5X,0.2SH 


19701 


5043CX10XOOJ 


61RS72 


315-0103-00 


RES.FXD.FUNMOK 0HM.5X.0.2SN 


19701 


5O43CX1OKO0J 


61R576 


315-0105-00 


RES.FXO.FUNilM 0HM.5X.0.2SM 


19701 


5043CX1HOOOJ 


61R577 


321-0289-00 


6ES,FXO.FILH:10.0K OHH.1l,0.12SN.TCxTO 


19701 


5033ED10KDF 


616561 


321-0298-00 


R£S,FXD,F]Lil:12.4K OtW,1X,0.12SN.TC:TO 


07716 


CEA012401F 


61R5B2 


321-0358-00 


6ES,FX0,F1UI:49.9K 0HH,1X,0.12SH.TCxT0 


19701 


5033ED49K90F 


616563 


321-0310-00 


eES,FX0.FIUI:16.5K 0HM.1X.0.12SN.TC‘T0 


19701 


S033ED16KS0F 


616584 


321-0327-00 


eES,FX0,F]U<:24.9K OHH,1X,0.12SH,TC:T0 


07716 


CE0024901F 


616585 


321-0289-00 


RES.FXD.FIUCIO.OK 0W,1X,0.12SH.TCMQ 


19701 


5033ED10KOF 


616586 


315-0611-00 


6ES,FX0.FILH:510 0HH,SX,0.2SH 


19701 


5043CXS1060J 


616567 


315-0223-00 


R£S,FX0,F11N;22K 0HH.5X.0.2SH 


19701 


5043CX22KD0J92U 


616586 


311-0607-00 


RES,V66,M>MI:T6MR,10K 0W.0.5H 


73138 


82-25-2 


616591 


315-0102-00 


6ES,FX0.FIUI:1K OHN.5X.0.2SM 


57868 


MTR2SJE01KO 


616592 


315-0513-00 


eES.FX0,FUN:S1K 0HH.5X.0.2SM 


57668 


KTR25J-E51K0 


616593 


301-0822-00 


RES.FX0,FIUI:e.2K OHH.SX.O.SH 


19701 


5053CX8K200J 


616594 


321-0260-00 


RES.FXD.FUJI:4.99K 0W.1X.0.12SH.TCxT0 


19701 


5033ED4K990F 


616596 


315-0623-00 


RES,FX0.FILN:62X 0HH,5X,0.2SH 


19701 


5O43CX62K0OJ 


616608 


315-0303-00 


RES,FXD,F1LM:30K 0HM.SX.0.2SH 


19701 


5O43CX30K0OJ 


616611 


315-0472-00 


eES.FX0,FIlN:4.7K OHH,SX,0.2SM 


57668 


NTR25J-E04K7 


616612 


321-0400-00 


RES,FXD.FUN:143K OHH.1X,0.125H,TCxTO 


19701 


5043ED143K0F 


616613 


315-0304-00 


RES,FXO.FILN:300K 0HH,SX.0.2SM 


57668 


NT625J-E300X 


616614 


321-0402-00 


6ES.FX0.FILJI:15OK OW,1X.0.125H,TC=TO 


19701 


S033E0150KOF 


616615 


315-0106-00 


RES,FXD.F!UI:10H 0HH.5X.0.25M 


01121 


CB1065 


616616 


321-0342-00 


RE5.FXD.FUJI:35.7K DW,1X,0.12SM.TC:T0 


07716 


CEQD35701F 


616618 


321-0276-00 


R£S.FXD,FIW:7.15K 0Hk,1X,0.126»l,TC=T0 


07716 


CE0D7150OF 


616619 


315-0108-00 


RES.FXD.FIlNrlOH 0HH.5X,0.2SH 


01121 


CB106S 


616621 


315-0513-00 


RES.FX0,FILH:51K 0HM,5X,0.25H 


57668 


MTR25J-E51X0 


616622 


315-0752-00 


8£S,FX0,Fll>l:7.5K OHH.5X.0.26H 


57868 


MT625J-E07K5 
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01R623 


315-0104-00 


fiG.FXO,nUt:100K 0W,51.0.2SN 


57868 


NTR25J-E100K 


0111624 


315-0153-00 


KS,FX0,FIUt:1SK 0HH,5X,0.2SN 


19701 


5043CX15K00J 


01R62S 


315-0101-00 


8€S.n0,FIU(:100 0HM,5I.0.2SN 


57668 


NTR25J-E 100E 


01B626 


315-0512-00 


RES,FX0.FILH:5.1K 0X4.51, 0.2SM 


57668 


NTR25J-E05K1 


010626 


315-0103-00 


RES,FX0,FUM:10K 0HH,5X.0.2SM 


19701 


5O43CX1OKO0J 


010629 


315-0102-00 


DE5,FK0.FIUI:1K 0X4.Sl,0.2SH 


57668 


NTR2SJE01K0 


010630 


315-0101-00 


BES.FXD,FIUI:100 OHH,5t,0.2SR 


57668 


MTR25J-E 100E 


010631 


315-0512-00 


RES,FX0,F1U4:S.1K 0X4,5X,0.2SH 


57668 


NTR25J'E0SK1 


010632 


321-0259-00 


RES.FX0,FIUI:4.87K OXI.1X,0.125M,TC=TO 


07716 


CEA048700F 


010633 


321-0289-00 


RES,RO.nUl;10.0K OXI,1X,0.125»t.TC=TO 


19701 


5033ED10K0F 


010634 


315-0302-00 


RES.FX0,nU(:3K OX4.5X,0.2SM 


67668 


NTR25J-E03KO 


010636 


315-0103-00 


RES.FXO,FlUt:10K 0XI,SX.0.2SM 


19701 


SO43CX1OKO0J 


010642 


315-0273-00 


RES,FX0,niN:27K 0HM,5X,0.2SM 


57668 


KTR25J-E27K0 


010643 


315-0303-00 


Res,F)(0,FlUI;30K 0X4 ,5X, 0.294 


19701 


5O43CX3OKO0J 


010644 


321-0289-00 


RES.FX0.FIU4:10.0K 0X4,1X,0.12SM,TCsT0 


19701 


5033ED10K0F 


01064S 


311-0607-00 


RES,VOR,X)X4>I:TI84R.10X 0X4,0.94 


73138 


82-25-2 


010646 


315-0243-00 


RES,FXO.FIU4:24K 0XI.5X,0.294 


57668 


NTR25J-E24K0 


010642 


321-0289-00 


R£S,FX0,FIUI:10.0K 0X4,1X,0.125H,TC=T0 


19701 


5033ED10KOF 


010650 


315-0202-00 


RE5,FX0,F!U4;2K 0X4,5X,0.2SM 


57668 


MTR25J-E 2K 


Q106S1 


315-0103-00 


RES.FX0,FIU4:104( OX4.SX,0.25M 


19701 


5O43CX10K00J 


010658 


321-0289-00 


RES,FXD.F1U4:10.0K 0X4,1X,0.12SK,TC:T0 


19701 


5033E010KOF 


010662 


315-0363-00 


RES,FX0,F1UI;36X 0XI.SX.0.25M 


57668 


NTR25J-E36K0 


010663 


315-0103-00 


RES.FX0.FIJ4:1OK 0X4,SX,0.2SM 


19701 


5O43CX1OK0OJ 


010664 


315-0153-00 


RES,FX0,FIUI:15K 0X4,SX,0.2SN 


19701 


5O43CX1SK0OJ 


010665 


315-0303-00 


RES,F»),FIU4;30K 0X4,SX,0.2SM 


19701 


5043CX30KOOJ 


010686 


315-0103-00 


RES,F»3,FIU4:10K OXt,5X,0.2SM 


19701 


5O43CX10K0OJ 


010687 


321-0361-00 


RES,FX0,FIU4:S6.2K OX4.1X,O.12SH,TC=T0 


07716 


CE0056201F 


010668 


321-0277-00 


HES.FX0.FIU4;7.50K 0X4,1X,0.1294,7C=T0 


24546 


N055D75Q1F 


010669 


315-0472-00 


BES,FXO,FIU4:4.71( OX4,5X,0.294 


57668 


NTR250-B)4X7 


010670 


315-0103-00 


RE5,FXD,FIU4:10K 0K4,5X,0.2SM 


19701 


5O43CX10K0OJ 


010671 


315-0102-00 


RQ,n^,FtU4:1X 0X4,5X,0.2SM 


57668 


NTR2SJE01X0 


010672 


315-0513-00 


RE5,FXD,FIU4:51K 0X4,5X,O.2S>4 


57668 


I4TR25J-E51K0 


010673 


321-0289-03 


RES,FX0,FIU4:10.0K 0m,0.2SX.0.125H.TC=T2 


07716 


CEOC10001C 


010674 


321-0289-03 


RES,FX0,FIU4:10.0K 0X4.0. 2SX,0.125M.TC=T2 


07716 


CEOC10001C 


010675 


315-0101-00 


RES,FXO.FIU4:100 0X4,5X,0.25M 


57668 


NTR25J-E 100E 


010676 


321-0213-00 


fi£S,FXD.FIU4:1.62K 0HM,H,0.125»4,TC=T0 


07716 


CEA016200F 


010677 


301-0113-00 


RFS.FX0,FIU4:11K OHM.SX.O.SN 


19701 


5053CX11K00J 


010682 


315-0222-00 


RES.FXO,FIU4:2.2X OX4,SX,0.2SN 


57668 


NTR25J-ED2X2 


010683 


315-0103-00 


RES.FX0,FIU4:10K 0X4.5X.O.2SM 


19701 


5043ai0K00J 


010684 


315-0103-00 


0ES,FXD.FIU4:10K OX4,5X,0.2SH 


19701 


5043CX10K00J 


010686 


321-0213-00 


R£S,FXD.FIU4:1.62K OX4.1X,0.1294,TCsTO 


07718 


CE0D16200F 


010687 


301-0123-00 


RES.FX0,FIU4:12K 0HH.5X.0.94 


19701 


S053CX12K0OJ 


010691 


315-0393-00 


ReS.FX0,FIlM:39K ON4.5X,0.25M 


57668 


NTR2SJ-a9K0 


010692 


315-0273-00 


RES.FX0.F1U4:27K 0X(.5X,0.25M 


57668 


NTR25J-E27X0 


010693 


315-0303-00 


RES,FX0.F1U4:30K OXI.5X.0.25H 


19701 


5O43a3OK00J 


010694 


315-0303-00 


RES.FX0,FIl>l:30K 0K4,5X,0.25H 


19701 


S043CX30X00J 


010714 


315-0102-00 


ReS.FX0,FlLM:1K 0X4,5X.0.26H 


57668 


NTR2SJE01K0 


010807 


315-0103-00 


RES.FX0,FIU4:10K 0K4.5X.0.25N 


19701 


5043aiOXOOJ 


01T650 


120-0658-00 


XFNR .TOROID: 


TX1345 


120-0658-00 


01U572 


155-0035-00 


HICR0CKT.UNEeR:0UQ0 OPNL MPL 


80009 


155-0035-00 


02 


670-1119-14 


CIRCUIT 80 aSSY:TIHINC 


80009 


670-1119-14 


02C212 


283-0599-00 


CRP.FXO.MICQ DI:98PF,5X,500V 


00853 


D105F980JO 


02C213 


203-0121-00 


CaP.FXO.CER DI:1000PF,20X.200V 


91418 


5P102M2Q119Se 


020215 


283-0140-00 


COP.FXO.CER 0l;4.7PF.*/-0.25PF,50V 


72982 


ei01ED03Q479C 


02C219 


283-0121-00 


CflP.FXO.CER OI:1000PF,20X.200V 


91418 


5P102M20119SS 


02C221 


281-0812-00 


CBP.FXO.CER OhIOOOPF.IOX.IOOV 


04222 


klQ101C102KQQ 


02C224 


283-0000-00 


COP.FXO.CER DI:0.001UF,*100-OX,500V 


59660 


831-610-tSU0102P 


02C228 


283-0140-00 


COP.FXO.CER 01:4. 7PF, *7-0. 25PF ,50V 


72982 


ei01E0030479C 
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Q2C230 


201-0773-00 


COP.FXD.CEB DI:0.01UF,10t,100V 


04222 


HA201C103K0A 


02C232 


201-0811-00 


COP.FXO.CES DI:10PF,10X.100V 


04222 


HA101A100XAA 


02C234 


201-0811-00 


CAP.FXO.Ca 0I:10PF. 101, 100V 


04222 


K0101A100KOA 


ft2C237 


281-0122-00 


COP.VM.CEB 0I:2.S-9PF,10OV 


59660 


518-00002. 5-9 


A2C251 


283-0140-00 


MP,F»,CER 01:4. 7PF, ♦7-0. 25PF.S0V 


72982 


8101E003A479C 


&2C253 


283-0140-00 


CaP,FX0,CE9 01:4. 7PF,*/-0.25PF ,50V 


72982 


8101E003A479C 


02C261 


283-0121-00 


CaP,Fm,CES OI:1000PF,20t,200V 


91418 


5P102M2011958 


02C263 


283-0121-00 


C0P,Fn),CES OI:1000PF, 201, 200V 


91418 


SP102tt2011956 


A2C264 


283-0135-00 


C0P,Fn,CEB DI:100PF ,51 ,500V 


91418 


JK101JSO1959 


02C271 


283-0121-00 


»P,FX0,CES DI:1000PF ,201,200V 


91418 


5P102H2011958 


ft2C273 


283-0121-00 


CAP,R(0,CEB OI:1000PF,20t,200V 


91416 


5P102H2011958 


ft2C261 


283-0177-00 


CAP,na),CEJI 01:1UF,*eO-2Ol,2SV 


04222 


SR302E105ZAQTR 


02C291 


281-0562-00 


UP,FXD,CER 0I:39PF. 101,500V 


52763 


2ROPLZ007 39P0XU 


(I2C292 


281-0123-00 


C0P,VM,CE9 D[:5-25PF,100V 


59660 


510-OOOA5-25 


&2C294 


281-0818-00 


CflP,F«,CER 0I:6.8PF,*/-0.SPF ,200V 


52763 


2R0PLZ007 6P800C 


B2C298 


290-0340-00 


CAP , FXO , ELC7LT : 100F , 101 ,50V 


56289 


1090106X9050C2 


&2C299 


283-0177-00 


CAP,FYO,CER OI:1UF,*80-201,2SV 


04222 


SA302E1052AATR 


02C301 


281-0811-00 


CJ>P,FXD,CER DhlOPF, 101, 100V 


04222 


HA1010100KAO 


020308 


281-0812-00 


UP,FI(0,CDI DI:1000PF, 101, 100V 


04222 


HA101C102KAQ 


02C312 


291-0811-00 


CAP,FXO,CER 0I:10PF, 101, 100V 


04222 


W101A100KAA 


02C313 


281-0123-00 


CAP,vaP,CER DI:5-25PF,100V 


59660 


510-00006-25 


02C316 


283-0000-00 


UP,FXD,CES D1:0.001UF,*100-01,500V 


59660 


031-610- Y5U01D2P 


02C320 


ai-0811-00 


CaP,FXD,CER 0I:1OPF, 101, 100V 


04222 


H0101A100KAQ 


02C322 


283-0177-O0 


COP,FXO,CE» 0I:1UF,*8O-201,25V 


04222 


S0302E10SZOQTR 


02C324 


281-0759-00 


MP.FXO.CER 0I:22PF, 101, 100V 


04222 


H0101A220KOQ 


02C328 


203-0154-00 


CflP,FXO,CEH 0I:22PF, 51,50V 


04222 


SR1S5A220J0Q 


02C342 


283-0070-00 


COP,FXD,CER DI:30PF, 101,50V 


51642 


200-050 -NPO-300K 


02C344 


283-0070-00 


C0P,FX0,CER 0I:30PF, 101,50V 


51642 


200-060 -NPO-300K 


02C346 


283-0121-00 


CaP.FXO.CER DhlOMPF, 201 ,200V 


91418 


SP102M20119S8 


Q2C348 


201-0762-00 


CfiP,FX0,C£R 0I:27PF, 201, 100V 


04222 


H010ia270HQO 


02C349 


281-0773-00 


CflP.FXD.CER 0I:0.01UF, 101, 100V 


04222 


M0201C103KQQ 


020353 


283-0253-00 


CflP,FXO,CS> DI:0.01UF. 101, 100V 


04222 


15051C103KZT6C 


02C3S6 


201-0811-00 


CflP,FX0,CER Dl:10PF, 101, 100V 


04222 


H0101D100KQQ 


02C358 


281-0812-00 


CflP,FXO,CEB OI:1000PF, 101, 100V 


04222 


H0101C1D2KAO 


02C3S9 


281-0812-00 


COP,FXD,CER DI:1000PF. 101, 100V 


04222 


HA101C102KQO 


02C389 


283-0121-00 


UP,FX0.CER D1:1000PF.201,200V 


91418 


5P102M20119S8 


02C401 


203-0150-00 


CfiP.FKO.CER D1:650PF,SZ,200V 


59821 


200H60K6S1J 


02C402 


283-0599-00 


COP,FXD,HlCfi Dl:98PF,5t,500V 


00853 


01O5F980J0 


02C403 


283-0599-00 


CfiP,FX0,HIC0 DI:98PF ,51.500V 


00853 


D105F980JO 


02C411 


290-0269-00 


MP,FX0.ELCTLT:0.22UF,51,35V 


05397 


T320A224J035A5 


02C412 


290-0282-00 


»P , FXO , ELCTLT :0 .047UF , 101 , 35V 


05397 


T3200473K035AS 


02C414 


281-0774-00 


CAP.FUI.CES OI:0.022MFD,201,100V 


04222 


H0201E223HQO 


02C416 


281-0775-00 


CAP.FXO.CER 01:0. 1UF ,201,50V 


04222 


HA205E104MQ 


02C421 


281-0774-00 


CAP.FXO.CER 0I:0.022HFD .201. 100V 


04222 


HA201E223MA 


02C424 


281-0812-00 


CAP.FXO.CER OniOOOPF. 101, 100V 


04222 


HA101C102KOA 


02C4S1 


281-0812-00 


CAP.FXO.CER 01:1000PF, 101, 100V 


04222 


M101C102KQA 


02C4SS 


281-0775-00 


CAP.FXO.CER 01:0. 1UF ,201,50V 


04222 


M0205E104MOO 


02C456 


281-0812-00 


CAP.FXO.CER 0I:1000PF, 101, 100V 


04222 


H0101C102KAO 


02C463 


283-0121-00 


CAP.FXO.CER Ot:1000PF ,201.200V 


91418 


SP102H2011958 


02C509 


281-0773-00 


CAP.FXO.CER OhO.OlUF, 101, 100V 


04222 


M201C103KQA 


02C512 


281-0861-00 


CAP.FXO.CER 0I:270PF, 51,50V 


54583 


H012COG1H271J 


02C51B 


281-0861-00 


CAP.FXO.CER D1:270PF,51.50V 


54583 


M12C0G1H271J 


02C551 


283-0642-00 


CAP, nUI .MICA 0i:33PF,*/-O.5PF,3OOV 


00653 


D105E330C0 


02C56S 


281-0881-00 


CAP.FXO.CER 0I:270PF,51,5OV 


54583 


H012C0G1H271J 


02C566 


281-0798-00 


CAP.FXO.CER OI:51PF,11.100V 


04222 


M01010510CQQ 


Q2C573 


281-0775-00 


CAP.FXO.CER 01:0. 1UF. 201. 50V 


04222 


M0205E104HQQ 


02C503 


283-0177-00 


CAP.FXO.CER 01:1UF,*eO-201,2SV 


04222 


SR302E10SZQ0TR 


02C604 


281-0812-00 


CAP.FXO.CER DhlOOOPF. 101. 100V 


04222 


H0101C102KOQ 


02C821 


283-0253-00 


CAP.FXO.CER 01:0. 01UF, 101,100V 


04222 


15051C103KZT6C 
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r^mnonent No 


Tektronix Serial/Assembly No. 
Pari No Fffftctive Decant 


Name & DescriDtion 


Klfr. 

Code 


Ufr Pari Nn 


Q2C823 


2e3*0121-0Q 


CfiP.FXD.CEB OI:1000PF, 201, 200V 


91418 


5P102M2011958 


Q2C824 


283-0253-00 


DV.FXD.CER 0I:0.O1UF,10X,100V 


04222 


15051C103K2T6C 


021:826 


283-0253-00 


CAR.FXO.CER 01:0. 01UF.101, 100V 


04222 


15O51C103KneC 


02C827 


283-0253-00 


COP.FXO.CER 01:0.01UF, 101, 100V 


04222 


1S051C103Kn6C 


02CQ212 


152-0141-02 


SDIICONO OVC,OI:SH,Sl,3OV,1SOHa,30V 


03508 


002527 (1N4152) 


02GS234 


152-0141-02 


SBilCONO 0VC,0I:SH,SI ,30V, 150HQ, 30V 


03508 


DA2S27 (1N41S2) 


02C&2M 


152-0141-02 


SOIICONO 0VC,0I:SH,SI ,30V, 150MR, 30V 


03508 


DA2527 (1N41S2I 


02CS2S1 


152-0141-02 


SOtICONO OVC,01:5H,SI,30V,150MQ,30V 


03508 


002527 (1N4152) 


fi2C(l2B4 


152-0141-02 


SEMICOND OVC, 01:5)1,51, 30V, 150M, 30V 


03508 


002527 (1N41S2) 


Q2CR294 


152-0141-02 


50tICONO OVC,0I:5N,SI,3OV,15OHQ,3QV 


03508 


002527 (1N4152) 


02CS295 


152-0141-02 


5EMIC0N0 0VC,DI:SN,5I,30V,150H0,30V 


03508 


002527 (1N4152) 


02CR296 


152-0141-02 


SOIICOW OVC ,01:5)1, 51 ,30V, ISOMfi ,30V 


113508 


002527 (1H4152J 


02CR3Q3 


152-0322-00 


50tICO)« OVC.OhSCHOTTKY 6DRRIOI,SI,15V 


50434 


5002-2672 


02CD304 


152-0322-00 


SDIICONO 0VC,0I:SCH0TTirr eBRRIER.SI,15V 


50434 


5082-2672 


02CB30S 


152-0322-00 


SOIICONO 0VC,0I:SCH0TTrr eaRRIES,Sl,15V 


50434 


5082-2672 


02CS316 


152-0322-00 


SDIICONO DVC,0I:SCH0TTKY BaRfiIER,SI,15V 


50434 


5082-2672 


02CR348 


152-0141-02 


SOIlCaNO 0VC,01:SN,S1,30V.150N0,30V 


03508 


002527 (1N4152) 


02CR3S7 


152-0141-02 


SOIICONO OVC,OI;SN,SI,30V,150HQ,30V 


03508 


002527 (1N4152) 


02CR358 


152-0141-02 


SOilCOND OVC,OI:SH,St,30V,1SOHO,3IIV 


03508 


002527 (1N41521 


02CR364 


152-0141-02 


SDIICONO OVC,OI:SH,SI,30V,150H0.30V 


03508 


002527 (1N4152) 


02CR400 


152-0141-02 


SDIICONO DVC,0I:SH,SI,30V,1S0Na,30V 


03508 


002527 {1H4152) 


D2CR405 


152-0141-02 


SOIICOND OVC,Ot:SM, SI ,30V, ISOMfi. 30V 


03508 


D02S27 (1N41S2) 


02CR4Q6 


152-0141-02 


SDIICONO OVC ,0I:SM,SI ,30V. ISOMfi ,3IIV 


03608 


002527 (1N4152) 


Q2CR411 


152-0333-00 


SDIICONO OVC ,OI:SN,Sl,5SV.200Mfi ,00-35 


07263 


FDH-6012 


02CR412 


152-0333-00 


SEMICWO DVC.0I:SN,SI.^,200Mfi .00-35 


07263 


FOK-6012 


02CR414 


152-0141-02 


SDIiCWD 0VC,0I:SH.Sl,30V,1S0Mfi,30V 


03508 


002527 (1N4152) 


02CR416 


162-0141-02 


SDIICONO OVC,0I:SM,SI ,30V, ISOMfi. BOV 


03508 


002527 (1N4152) 


02CR446 


152-0141-02 


SDilCOND 0VC,0t:SM,SI ,30V, ISOMfi, 30V 


03508 


0D2S27 (1N4152) 


02CR502 


152-0141-02 


SOilCOND 0VC,0l:SN,SI ,30V, ISOMfi ,30V 


03508 


002527 (1N4152) 


02CR5Q3 


152-0141-02 


SDIICONO OVC, DI:SM,SI ,30V, 1S0Mfi,30V 


03508 


002527 (1N4152) 


02CR514 


152-0071-00 


SDIICONO 0VC,0I:S)l,GE,1SV,4OHB,00-7 


15238 


G865 


02CR515 


152-0141-02 


SDIICONO DVC,0!:SH,SI,30V,15QMfi.30V 


03508 


002527 (1N4152) 


02CRS2S 


152-0141-02 


SDIICONO 0VC,0I:SM,SI.30V,150Mfi,30V 


03508 


002527 (1N4152I 


02CR527 


152-0071-00 


SDIICONO OVC, 0I:SN,GE, 15V, 40MQ, 00-7 


15238 


G865 


02CR547 


152-0322-00 


SOIICONO OVC,OI:SCHOnKT BARRIES, SI, 15V 


50434 


5082-2672 


02CR562 


152-0141-02 


SDIICONO OVC,0!:S)I,SI,30V,150M,30V 


03508 


002527 (1N4152) 


02J342 


131-0265-00 


COWI,RCPT.ELEC:MINTR,Cia 80 MTO.MOLE 


98291 


051-053-0000 


Q2J344 


131-0265-00 


CONI,RCPT,ELEC:NINTR,Cia 80 MTO.HALE 


98291 


051-053-0000 


0202-12 


151-0271-00 


TR0NSlST0R:PNP,SI,T0-92 


04713 


SPS8236 


020214 


151-0269-00 


TRfiNSIST0R:NPN,SI,T0-92 


1IC0961 


4163280 


020216 


151-0282-00 


TRfiNSIST0R:NPH,SI,T0-72 


04713 


SRF262S 


020218 


151-0282-00 


TRaNSIST0R:NPN,5I,T0-72 


04713 


SRF2625 


020222 


151-0220-00 


TRONStSTORrPNP.SI .10-92 


80009 


151-0220-00 


020228 


151-0202-00 


TRQNSiSTOR:mP,Sl .10-72 


04713 


SS2025 


020230 


151-0188-00 


1RANSIS10R:PNP,SI.10-92 


80009 


151-0188-00 


020234 


151-0190-00 


TRMSIS10R:NPN,SI,10-92 


80009 


151-0190-00 


020242 


151-0224-00 


1R0NSlS10R:NPN,SI,10-92 


04713 


SPS6917 


020244 


151-0190-00 


1RANSIS10R:NPN,SI,10-92 


80009 


151-0190-00 


020262 


151-0282-00 


1R0NStS1OR:NPN,SI,TO-72 


04713 


SRF2626 


020262 


151-0202-00 


1RQN5lS10R:PNP,SI.10-72 


04713 


SS2Q25 


020272 


151-0202-00 


1RQNSIS10R:NPN,SI,10-72 


04713 


SRF262S 


020280 


161-1011-00 


1RfiNSlS10R:FE,H CHON. SI .OUOL, 10-71 


04713 


SF01011 


020282 


151-0224-OO 


TR«SISTOR:)«l,SI ,10-92 


04713 


SPS6917 


020284 


151-0219-00 


1RQNSIS10R:PNP,Sl.R-124 


07263 


5022650 


020286 


151-0224-00 


1RfiNSlS10R:NPN.SI,10-92 


04713 


SPS6917 


020294 


151-1021-00 


TRDHS IS10R: FE1 .N-CHON ,Sl ,10-18 


80009 


151-1021-00 


020304 


151-0221-00 


1RW(SlS10R:PNP,SI,10-92 


8IHI09 


151-0221-00 


020306 


151-0221-00 


1RaNSlS10R;PNP,SI,T0-92 


80009 


151-0221-00 


020308 


151-0224-00 


1R0NSIS10R:NPN,SI .10-92 


04713 


SPS6917 
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Taktronix 
Pari Nn 


Sarial/Assambly No. 
EHactiva Dscant 


Nama 6 Oa»cnetion 


Mfr. 

Cbda 


Mfr. Pari No. 


020316 


151-0190-00 




TMNSlSTOS:NPN,Sl.TO-92 


80009 


151-0190-00 


020318 


151-0188-00 




T«M5IST0R:PM>,S] .TO-92 


80009 


161-0188-00 


020322 


151-0269-00 




TWIHSISTORjMPtl.SI .70-92 


7K0961 


4163280 


020326 


151-0164-00 




TMNS1ST0R:PNP,S1 ,70-92 


04713 


2N2907Q 


020328 


151-0719-00 




TRBHSIS70R:PNP,SI .70-92 


04713 


SPS8226 (MPSK81) 


020329 


151-0367-00 




7R0NSIS70R:HPN.Sl,X-55 


04713 


SPS 8811 


020342 


151-0142-00 




7RMSiS70R:PM>,SI, 70-38 


80009 


161-0142-00 


020344 


151-0142-00 




7RflNSIS70R:mP,SI, 70-38 


80009 


151-0142-00 


020352 


151-0188-00 




7R0NSIS70R;PNP,S1 ,70-92 


80009 


151-0188-00 


020356 


151-0225-00 




7R0N5IS7DR:NPN.S1 ,70-106 


04713 


SPS7890 


020362 


151-0188-00 




7R0NSIS70R:PN1>.S1 .70-92 


80009 


151-0188-00 


020368 


151-0190-00 




7RfiNSIS70R:Nm,Sl ,70-92 


80009 


151-0190-00 


020400 


151-0190-00 




7RfiNSIS70R:NPN,SI.70-92 


80009 


151-0190-00 


020402 


151-0190-00 




7R0NS1S70R:HPN.5I ,70-92 


80009 


151-0190-00 


020404 


151-0188-00 




7RRNSIS70R:PNP,SI .70-92 


80009 


151-0188-00 


020406 


151-0190-00 




7RflNSIS70R:NPN,Sl .70-92 


80009 


151-0190-00 


020414 


151-0302-00 




7R0NS1S70R:NPN.S1 ,70-18 


04713 


$1899 


020416 


151-0302-00 




7RflNSlS70R;HPN,Sl ,70-18 


04713 


ST899 


020422 


151-1005-00 




7RflNSIS70R: FET , SI .70-106 


04713 


SPF685 


020424 


151-0224-00 




7R0HSIS70R:NPN,SI. 70-92 


04713 


SPS6917 


020434 


151-0192-00 




7RfiNStS70R:SEL£C7SI 


04713 


SPS8801 


020438 


151-0192-00 




7R0NS1S70R:SELEC7ED 


04713 


spseeoi 


020446 


151-0225-00 




7R0NSlS70fi:NPN,SI ,70-106 


04713 


SPS7890 


020448 


151-0225-00 




7RQNS1S70R:>»N,SI, 70-106 


04713 


SPS7B90 


020452 


151-1011-00 




7RflNSlS70R:F£,N CHON.Sl .DUAL, 70-71 


04713 


SFD1011 


020454 


151-0220-00 




7RaNSlS70R:PM>, SI. 70-92 


80009 


151-0220-00 


020462 


151-0164-00 




7R0NStS70R:PNP, SI, 70-92 


04713 


2M29070 


020464 


151-0224-00 




7R0NSIS70R:NPN,S1 ,70-92 


04713 


SP56917 


020512 


151-0220-00 




7RfiK51S70R:PW>,SI, 70-92 


80009 


151-0220-00 


020514 


153-0588-00 




7RflNSIS70R:SELEC7ED 


80009 


163-0688-00 


020524 


153-0588-00 




7R0NS1S70R:SELEC7E0 


80009 


153-0588-00 


020542 


151-0164-00 




7RONSIS70R:PNP.Si ,70-92 


04713 


2N2907D 


020544 


151-0207-00 




7R(MS1S70R:NPH,SI ,X-55,SEL 


57668 


XD118CP0207 


020546 


151-0188-00 




7RMSIS70R:PNP, SI ,70-92 


80009 


151-0188-00 


020552 


151-0190-00 




7RWSlS70R:Nm, SI, 70-92 


80009 


151-0190-00 


020554 


151-0041-00 




7R(MSlS70R:PNR,GE,70-5 


53399 


2N1303 


020555 


151-0269-00 




7RflN5IS70R:Nm,SI,70-92 


7K0961 


4163280 


020556 


151-1021-00 




7RflNSlS70R:FE7,N-CH0N,Sl ,70-18 


80009 


161-1021-00 


020560 


151-1007-00 




7R0«!S70R:Fn,H-CKaN,SI ,70-71 


22229 


FD1121 


020564 


151-0219-00 




7R0NSIS70R:PNP,5I,R'124 


07263 


S0226SO 


020568 


151-0224-00 




7R0NSIS70R:NPN, SI ,70-92 


04713 


SPS6917 


020724 


151-0207-00 




7RMS1S70R:HPH,S! .X-5S,SEL 


57668 


XD11BCP0207 


020734 


151-0207-00 




7RaNSIS70R:MPN,SI .X-S,SEL 


57668 


X011BCP0207 


020211 


317-0103-00 




RE5,FX0,CMPSN:10K 0HH.SS,012SH 


01121 


881035 


020212 


317-0104-00 




RE5.FXD,OtPSN:100K 0HH,5X,0.12SM 


01121 


881045 


020213 


317-0103-00 




RES,FX0.CMPSN:10K 0HN,5l,0125H 


01121 


881035 


020214 


315-0302-00 




RES,FXD,FtUt:3K 0IW.5Z.0.25H 


57668 


NTR25J-E03K0 


020215 


317-0102-00 




RES.FX0.QtP$N:1K 0HH.5t,0125N 


01121 


881025 


020216 


317-0101-00 




RES.FXO,CMPSN;1DO 0HH.51,0.12SM 


01121 


881015 


020217 


315-0103-00 




RES.FX0.FUM:10K OHH.SZ.0.25M 


19701 


5043CX10KOOJ 


020218 


317-0102-00 




RES,FX0.CMPSN:1K OW,5t,0129l 


01121 


881025 


020219 


317-0332-00 




HES.FXO,OB*SH:3.3K OWI.SI.0.125H 


01121 


883325 


020221 


317-0273-00 




fiES.FX0.Cl(PSN:27K 0HM,5X.0.12SM 


01121 


882735 


020222 


315-0303-00 




RE5,FX0,FIUI;30K OHH,5X,0.2SM 


19701 


5043CX30KDOJ 


020223 


317-0273-00 




R£S.FX0.CHPSN:27K OHH,5t,0.125H 


01121 


882735 


020224 


315-0303-00 




RES.FXO,F1UI:30K OHM,5Z,0.2SH 


19701 


5043CX30KOOJ 


020225 


317-0303-00 




RES,FX0,OIPSN:30K OHM. 51,0. 1291 


01121 


863036 


020226 


315-0392-00 




R£S,FX0,F1UI:3.9K OHM.5Z,0.25H 


57668 


N1R26J-E03K9 


020227 


317-0101-00 




RES,FXD,CHPSN:100 DHH.5Z.0.12SH 


01121 


881016 
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Tektronix 
No . Part No . 


Serial/Asaembly No. 
EHective Dscont 




Mfr. 

C«Je 




IUft228 


312-0200-00 




RES,fXtl.CMKN:20 0W,5t,0.125M 


01121 


682005 


02«232 


315-0563-00 




6ES.FX0,FIU(:56K 0HH.5Z,0.2SH 


19701 


S043CXS6KOOJ 


02S233 


315-0103-00 




aE5,FX0,FIUI:10K 0HH,5Z,0.2SN 


19201 


SO43CX10K00J 


0211234 


315-0623-00 




fi£S.FX0,FIUI:62l! OHM, 51,0. 2SH 


19701 


S043CX62KO0J 


A2S241 


315-0303-00 




SES,FX0,FIUI:30K 0W.5X.0.25M 


19701 


5043CX30K00J 


02R242 


315-0363-00 




B€S,FX0,FIIM:36K QI6t,5Z,0.2SH 


57668 


NTR25J-E36K0 


02R243 


315-0203-00 




SQ,FX0,FIUI:20IC 0W,5I,0.2SN 


57668 


NTR2SJ-E 20K 


020251 


312-0102-00 




fl£S,FX0,OtPSN:1K 0W.5Z.0125H 


01121 


881025 


020252 


312-0103-00 




fi£S,FX0,O^:10K 0HH,5l,0125M 


01121 


881035 


020253 


312-0200-00 




RE5,FX0,CMPSN:20 OHM.5Z,0.125M 


01121 


802005 


020260 


311-0609-00 




BES,VU,N0M«;TRW,2K IMt,0.5M 


32997 


3329H-158-202 


020261 


323-0282-00 




BES,FX0,FIUt:8.4SK 0W.1X.0.SM,TC-T0 


80009 


323-0282-00 


020262 


312-0302-00 




RES,FXD.CMPSN;3K 0W,5Z,0.125M 


01121 


883025 


020263 


312-0202-00 




flES,FXO,01PSN:2K 0HH.5Z,0.12SM 


01121 


882025 


020264 


312-0101-00 




0£S.FXO,QtPSN:1OO OHM,SX.0.12SH 


01121 


861015 


020265 


311-0660-00 




0ES,VBR,NO(N(:TRMR,2OOX OHM.O.SN 


32992 


3329H-LS8-204 


020266 


322-0423-00 




RES,FX0,FIUt:82SK 0HM,1X,0.29I.TC=T0 


19201 


S043R0825KOF 


020220 


311-1265-00 




RES,vaR.N0NHN:TRMR,2K OHH.O.SM 


32992 


3329P-L58-202 


020221 


323-0282-00 




ReS.FXD,FILM:8.45K 0HH.1X,0.5H.TCsT0 


80009 


323-0282-00 


020222 


312-0202-00 




RES,FX0,CMPSN:2K 0HH.SX.0.12SI 


01121 


882025 


020223 


312-0133-00 




R6S.FX0,CW>$N:13K OHM,5X,0.12SM 


01121 


891335 


020224 


312-0101-00 




RES.FXO.CMFSNMOO OHM.SX,0.12SM 


01121 


881015 


020281 


321-0246-00 




RES.FX0,FIIM:3.57K 0Hk,1X,0.12Sk,TCsT0 


19701 


5O43ED3K570F 


020282 


321-0246-00 




RES,FXD,FIU(:3.57K 0m,n.0.12SN,TC:Ta 


19701 


5043ED3K57QF 


020283 


321-0342-00 




RES,FX0,FIUI:35.7K OW,1X,0.125M,TC:TO 


07716 


CEflD35701F 


020284 


315-0511-00 




RES,FX0,FIUt:S10 0HH,5X,0.25K 


19701 


5043aS10R0J 


020285 


301-0392-00 




RES.FX0.FIlil:3.9K 0W.5X,0.5N 


19701 


50S3CX3K900J 


020286 


315-0103-00 




RES,FX0,FIIM:10K 0HH,5X.0.2SM 


19201 


5043CX10KOQJ 


020282 


321-0289-00 




RES,FXD,FU>t:10.0IC 0l«,1X,0.125H,TCsT0 


19701 


5Q33ED1QK0F 


020294 


315-0683-00 




RES,FX0.nm:68K 0HH,5X.0.^ 


57668 


MTH25J-EE6KD 


020296 


315-0203-00 




RES,FX0,F!LM:20K 0HH,5X,Q.2SN 


57668 


NTR^-E 20K 


020299 


315-0622-00 




ReS.Fi(0,FUJt:S.2K OW,SX,0.25>I 


19701 


5043CX6IC200J 


020301 


315-0303-00 




RCS,F1(0,FIUI:30K OHH,5X,0.2SN 


19701 


5O43CX30K00J 


020302 


315-0103-00 




R£S,FX0,FIIM:10K 0HH,5X.0.25M 


19201 


SO43CX10K00J 


020304 


315-0103-00 




RES,FXO,FUM:10K 0W,5X.0.2SM 


19201 


5O43CX10X00J 


020306 


315-0101-00 




RCS.FXO.FUMilOO 0HN,5t.0.2SM 


57668 


NTR25J-E 100E 


020309 


321-0220-00 




RES.FXD.F1UI:6.34K OHH,1X,0.12SM,TC=T0 


19701 


S043ED6K340F 


020310 


311-1263-00 




RE5,VfiR.H0lt6(:1K OHH.10X.0.50M 


32992 


3329P-L58-102 


020320 


315-0392-00 




RES,FX0,FIUI:3.9K 0HH,5X,0.2SM 


57668 


MTR2SJ-E03X9 


020321 


315-0103-00 




RES.FXO.FlUilOK 0HH,5X,0.25M 


19201 


S043CX1OK00J 


020324 


315-0153-00 




RES,FX0.F11N:15K OHN.5X.0.25H 


19701 


5043ni5K00J 


020325 


312-0420-00 




RES,FX0,CMRSN:42 0HH,5X.0.12SH 


01121 


884705 


020326 


315-0303-00 




RE5.Fm.FIUI:30K OHM.SX.O.^ 


19701 


5O43CX3OKO0J 


020322 


315-0303-00 




BES.FXD.FUNiSM OHH.5X.0.2SM 


19701 


SO43CX3OKO0J 


020328 


312-0681-00 




RES.FX0,CHRSN:68O 0HU,5X,0.12SN 


01121 


686815 


020329 


312-0512-00 




RCS,FX0.CMPSN:5.1K 0NH,5X.0.125 


01121 


885125 


020330 


312-0123-00 




RES,FXD.CMPSN:12K 0W.SX.0.12SN 


01121 


681235 


020341 


312-0913-00 




RE5.FXD.QU>SN:91K 0W.5X.0.12SM 


01121 


889135 


020342 


312-0102-00 




ReS,FX0.CHPSN:1K OW,SX.012SN 


01121 


881025 


020344 


312-0102-00 




RES.FX0.CHPSN:1K OHM ,5X. 01291 


01121 


681025 


020346 


312-0100-00 




RES,FX0,CHPSN:10 0HH,5X.0.125M 


01121 


661005 


020348 


315-0303-00 




RES,FX0,FUM:30K OW,5X,0.2SM 


19701 


5O43CX3OKO0J 


020351 


315-0472-00 




RES.FX0,F1UI:4.7K OHM.5Z.0.25H 


52668 


NTR2SJ-E04K7 


020353 


315-0100-00 




RES,FXO.FUJI:10 OW.5X.0.25M 


19701 


5O43CX1ORRO0J 


020355 


315-0103-00 




RES,FXO,FIUI:10K OHH,SX,0.29« 


19701 


5043ai0K00J 


020356 


315-0103-00 




R£S,FX0.F]UI:10K 0HH.SX,0.2SM 


19701 


5043niOKOOJ 


020352 


315-0102-00 




RES,FX0,F11N:1K 0HH.5X,0.25H 


52668 


NTR25JE01K0 


020356 


315-0822-00 




R£S.FX0.FUil:8.2K 0)«,5X,0.25M 


19701 


5043CX6K200J 


020359 


315-0471-00 




RES.FX0,FIUI:420 OHH.5X.0.29I 


52666 


NTR25J-E420E 
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62R361 


315-0103-00 




RCS.FX0.F1U1:10K OW.SZ.0.2SH 


19701 


5O43CX10K0OJ 


A2B363 


315-0102-00 




86S,FXD.FIUI:1K 0m.SX.0.2SN 


57568 


MTR25JE01K0 


B2R364 


315-0203-00 




K5,FXD,FIUt:20K 0HM,SX,0.25M 


57668 


MTR25J-E 20K 


02B36S 


315-0473-00 




KS.FX0.FIUI:47K OW.5X.0.2SM 


57668 


HTR25J-E47K0 


UB366 


315-0513-00 




«S,FXD,FIIM:S1K OHH,SX,0.25M 


57668 


NTR25J-E51K0 


B2R368 


315-0472-00 




KS,FX0.FIUI:4.7K 0HN.5Z.0.2SM 


57668 


KTR25J-E04K7 


02M01 


315-0102-00 




KS.FS0.FIUt:1K 0Mi,5Z,0.2SN 


57669 


MTR25JE01K0 


02M02 


315-0472-00 




9ES.FXD.FIUI:4.7K 0HM,5I,0.2SM 


57668 


KTR2SJ-E04K7 


02R403 


315-0472-00 




B5S,FXD,FIUt:4.7K D»l.5l,0.25N 


57668 


HTR25J-E04»C7 


021X04 


315-0103-00 




R65.FVD,FIUI:10K OW,SX.0.2SM 


19701 


SO43aiOKO0J 


02R40S 


315-0472-00 




KS.FXD.F11J1:4.7K OMi.SI.O.TSN 


57668 


HTR25J-E04IC7 


02B406 


315-0752-00 




9ES.F)(0.FIU1:7.SK 0t«,5X,0.2SH 


57668 


HTR25J-E07ICS 


020409 


315-0193-00 




BES.FXD.FIUI:16K OW.5X.0.2SM 


19701 


S043CX18XOOJ 


020409 


315-0393-00 




KS.FX0.FILM:39K 0HH,SX.0.2SN 


57668 


HTR25J-E39K0 


020411 


315-0243-00 




RES,FXD,FIUi:24K OW,5X,0.25N 


57668 


NTR25J-E24KD 


020412 


315-0822-00 




9ES,FX0,F1UI:8.2K 0HM,5X,0.2SM 


19701 


5043CX8K200J 


020415 


315-0513-00 




ReS,FXD,FllJI:S1K OHH.51.0.25N 


57668 


NTR25J-E51K0 


020422 


315-0102-00 




RES.FXD,FIU1:1K 0HH.51.0.2SN 


57668 


NTR2SJE01XO 


020423 


315-0103-00 




RES,FX0.FUN:10K 0NH.SX.0.25N 


19701 


S043CX10KOOJ 


020424 


315-0202-00 




RQ.FX0,FIUI:2K 0HH,5X,0.2SM 


57669 


KTR25J-E 2K 


020432 


321-0319-00 




RES,FXD,FIUI:20.0K mM,1X,0.12SN,TC=T0 


19701 


5033E020KOOF 


020433 


315-0203-00 




RES.FXD.FIUI:20K 0MI,SZ,0.2SH 


57669 


NTR2SJ-E 20K 


020434 


315-0433-00 




R6S.FX0.F1UI:43K OW,5X.0.2SM 


19701 


5043CX43K(»J 


020435 


321-0320-00 




RES,FX0.F1LN:21.0K 0HH,1X,0.12SM,TC=T0 


19701 


S033ES21K00F 


020436 


321-0385-00 




RES.FXO.FILJIMOOK 0W,1X,0.12SH,TC=T0 


19701 


5033ED100KOF 


020437 


315-0393-01 




RES,FXD,FIUI:39K 0NM.5X,0.2SM 


57668 


HTR25J-E39K0 


020439 


315-0512-00 




RES.FXO.FIUlrS.IK 0W.5X.0.29I 


57668 


HTR25J-E05K1 


020439 


315-0103-00 




RES,FXD,F1UI:10K OHN.5X.0.2SM 


19701 


SD43CX10KOO.) 


020440 


311-1271-00 




RES,vaR.NOM«:TRM.50K 0HM.0.5M 


32997 


3329P-L59-503 


020441 


321-0381-00 




RES.FX0,F1LM:90.9K OHH,1X,0.12SM.TCsTO 


07716 


CE0090901F 


020442 


315-0224-00 




RES.FXD,FIUI:220I! 0W.5X.0.2SN 


57668 


MTR2SJ-E220K 


020443 


315-0274-00 




R£S.FXD,FIUI:270K 0W.5Z,0.2SM 


57668 


MTR25J-E270X 


020445 


315-0103-00 




RES,FXD,F1LN:10K WM.SX.0.25M 


19701 


S043ai0KO0J 


020452 


315-0513-00 




RES.FXD.F11M:S1K 0HM.SX.0.2SH 


57668 


NTR2SJ-Q1K0 


020453 


315-0203-00 




RQ.FX0.FIUI:20K 0HN.SX,0.2SH 


57668 


HTR2SJ-E 20X 


020454 


315-0153-00 




RES,FX0,FUM:1SX 0HH.5X.0.2SM 


19701 


S043CX15K00J 


020456 


315-0102-00 




RES,FXD.nUI:1K OW.SX.0.2SM 


sms 


NTR2SJE01K0 


020458 


315-0102-00 




RES.FXD,FlUt:1K OW.5X.0.2SM 


57668 


NTR2SJE01KO 


020462 


315-0333-00 




RE$,FX0,F1LH:33K M.SX.O.TSM 


57668 


MTR25J-E33K0 


020463 


317-0100-00 




RES.FXO,CMP5N:10 0HN,5X,0.12SN 


01121 


861005 


020464 


315-0243-00 




RES,FXD.F1UI:24K 0HN,5X,0.2SM 


57668 


fTR25J-£24X0 


020500 


311-1269-00 




RES,V0R.WN«:TRM.20K OHM.O.SN 


32997 


3329P-15B-203 


020501 


315-0104-00 




RE5,na>,FlUI:100K 0W,5X,0.2SR 


57668 


NTR2SJ-E1D0K 


020502 


315-0913-00 




R6S.FXD,F1LH:91K 0HH,5X,0.2SM 


19701 


S043CX91KOOJ 


020507 


321-0331-00 




RES,FXD.FILN:27.4K 0)«.1X,0.12SM,TC>TO 


19701 


5043ED27X40F 


02050S 


315-0475-00 




RES.FXD.F1UI:4.7M 0HM,5X.0.2SN 


01121 


C8475S 


020509 


321-0358-00 




RCS.FX0.FUM:52.3K 0HM.1X,0.12SR,TC:T0 


07716 


CEA052301F 


020510 


315-0104-00 




RES.FXD.FiUI:100K 0m,SX.0.2SM 


57666 


NTR25J-E100K 


020511 


315-0335-00 




RES.FX0.FIUI:3.3H 0HK.5X.0.25N 


01121 


CB3355 


020512 


315-0101-00 




RES.FXD.F1UI:100 0W.SX,0.2SM 


57668 


MTR25J-E 100E 


020513 


315-0333-00 




RES.FX0.FlLil:33K OHN.SX.0.2SM 


57668 


KT625J-E33K0 


020514 


315-0103-00 




RES,FXO,F1UI;10K 0HN.5X.0.2SM 


19701 


5O43CX10K0OJ 


020515 


321-1381-03 




RES.FXO.F1UI:92.0K 0W.0.2SX.0.12SN.TC-T2 


19701 


5O33RC92K0OC 


020516 


315-0513-00 




R£S,FXD,FUN:51K 0NH,5X,0.2SM 


57668 


NTR25J-E51K0 


020517 


321-0289-03 




RES,FXD,FIUI:10.0K 0HH,0.2SX.O.12SH,TC:T2 


07716 


CEOC10001C 


020519 


31SHJ101-00 




RES,FXD.FILM:10Q 0>«i.5X,0.25H 


57668 


NTR2&J-E 1D0E 


020523 


315-0103-00 




RES.FXO.FlUIrlOK DHM.5Z.0.2SM 


19701 


SO43CX10K00J 


020525 


321-0381-03 




RCS,FX0.FILN:90.9K EMI,0.2SX.0.125H,TsT2 


07716 


CEOCW901C 


020526 


315-0513-00 




RE5,FX0,F]UI:51K 0HH,5X,0.25H 


57666 


KTR25J-E51X0 



REV SEP 1386 



7-11 




ReplacMble Electrical Parts - 7T11A 





Tektronix 
No. Part No. 


Seriai/Assembty No. 
Effective Decent 


Name 6 Deaeriotion 


Mfr. 

Co4e 




020527 


321-0289-03 




MS.FXD.FUMilO.Oi; 0HH,0.2S1,0.12SM,TC:T2 


07716 


CEAC10001C 


020528 


315-0104-00 




ftES,ra).FlU(:100K 0HM.5I.0.2SN 


57668 


MTR2SJ-E100K 


020533 


32H3289-03 




eES.FXO.FIlMilO.OX WH, 0.251,0. 12SM,TC3T2 


07716 


CCOC10001C 


020534 


321-0745-03 




9€S,FXO,F1UI:25.05K OtM.0. 1251.0. 12SN,TC-T2 


19701 


5033RC2SK05 


020535 


321-0310-00 




BES,F«),FILH:16.5K OHM, 11,0. 12SM,TCsT0 


19701 


S033ED16I^F 


020536 


321-0769-03 




RES,FX0,F1UI:S0.335 OHH.0. 251,0. 12SM,TC=T2 


19701 


S033RC50K33C 


020537 


321-0298-00 




RES,FXD.F1IM:12.4X 0HM,11,0.12SM,TC=T0 


07716 


CE0012401F 


020541 


315-0273-00 




RC5.FX0,F1UI:27X 0WI,S1,0.2SN 


57668 


NTR2SJ-E27K0 


020542 


315-0303-00 




RCS,Fni,nUI:30K OHM, 51,0. 2SH 


19701 


S043CX30KOOJ 


020543 


315-0303-00 




ReS,FX0,FlUI:30K OW.51,0.2SM 


19701 


5043a30KOOJ 


020544 


315-0103-00 




RES,FX0,nUI:10K OHM, 51,0. 25R 


19701 


5043CX10KOQJ 


020546 


315-0103-00 




RES,FX0,F1UI:10K 0NM,S1,0.25N 


19701 


5O43CX10KO0J 


020547 


315-0271-00 




RES,FS>,F1UI:270 0HN,S1, 0.25k 


57668 


MTR2SJ-E270E 


020548 


315-0302-00 




RES.FXD.nui:3K 0Mt.Sl,0.2SM 


57668 


NTR25J-ED3K0 


020549 


315-0102-00 




BES,FXD,F1UI:1K 0HM,51,0.2SH 


57668 


MTR2SJE01K0 


020550 


311-1265-00 




RES,VOR,N0fWf:TRMR,2K 0HM.0.5M 


32997 


3329P-lSe-202 


020551 


315-0102-00 




RES,FXD,FUJI:1K 0MI.51.0.2SM 


57668 


KTR2SJE0ini 


020552 


315-0473-00 




RE5,FX0,Fim:47K OW, 51,0.25k 


57668 


KTR25J-E47K0 


020553 


321-0289-00 




RE5,FXD,FiUI:10.0K 0kM,1l,0.12Sk.TC=T0 


19701 


50335D1OK0F 


020554 


321-0265-00 




RES,FX0,FIUI:5.62K 0W,1l,0.12Sk,TC3T0 


19701 


5043ED5K620F 


020555 


315-0101-00 




BES,FXD,F1UI:100 0f«,51,0.2Sk 


57668 


NTR2SJ-E 100E 


020556 


321-0193-00 




RE5,F1D,F1UI;1K 0W,11,0.12Sk,TI>T0 


19701 


5033ED1KOOF 


020557 


321-0263-00 




RE5,FX0,FIUI:S.36K 0HM.1l,0.12Sk,TCsT0 


07716 


CE«)53600F 


020558 


321-0222-00 




RE5,FXa,FlUI:2.00K (MI,n,0.12Sk,TC=T0 


19701 


5033ED2K0OF 


020559 


315-0104-00 




RQ,R(0.F1UI:100K 0WI.51,0.2Sk 


57668 


MTR2SJ-E100K 


020561 


315-0273-00 




RES,FX0,FIUI:27K OHM ,51,0. 2Sk 


57668 


HTR25J-E27K0 


020562 


315-0363-00 




RES,Fn),FIUI:36X 0HM,Sl,0.25k 


57668 


KTR2SJ-Q6K0 


020565 


321-0289-00 




BE5,FXD,FIUI:10.0K 0W,11,0.125k,TCsT0 


19701 


5O33anOK0F 


020567 


315-0681-00 




RQ,F»),FIUI:680 0W,51,0.25k 


57668 


NTB2SJ-E680E 


020568 


315-0682-00 




BE5,F»],FIU<:6.8K 0i«,5X,0.2Sk 


57668 


MTR2SJ-E06KB 


020569 


315-0682-00 




RE5,FX0,F!Ui:6.8K OHM, 51,0. 2Sk 


57668 


NTR2SJ-ED6K8 


020572 


315-0101-00 




RES,FX0,FIU):100 0HH,51,0.25N 


57668 


MTR2SJ-6 1006 


0^73 


321-0317-00 




RQ,FXD,nU(:19.6K 0t«,11.0.12SM,TC-TO 


07718 


CER019601F 


020574 


315-0205-00 




RE5.FX0,FUN:2H OHH.Sl, 0.25k 


01121 


CB2055 


020600 


311-1263-IM 




RES,VM,N0Wtl:1K M«,101,0.50M 


32997 


3329P-L58-102 


020601 


321-0231-00 




RE5,FSI,FlUi:2.49K »M,1l,0.125M,TCsT0 


19701 


S0336D2X49F 


020602 


321-0271-00 




RCS,FXD.FtUi:6.49K OHM, 11,0. 12Sk,TCsT0 


07716 


CE0064900F 


020603 


315-0472-00 




RES.F10.FtLM:4.7K 0W,S1,0.2SM 


57666 


NTR^-E04K7 


020724 


315-0102-00 




BES,FX0,FIUt:1K IWM,51,0.2SM 


57668 


NTR25JE01K0 


020734 


315-0332-00 




RQ,FXO,niM:3.3K OHM ,51,0.25k 


57668 


MTR25nI-ED3K3 


020821 


315-0100-00 




RES,FXD,FIIM:10 0W,S1, 0.25k 


19701 


S043aiORROOJ 


020823 


317-0100-00 




fiCS.FX0,CMPSN:10 0HM,Sl,0.125k 


01121 


881005 


020824 


315-0100-00 




R€S.FX0,nUI:10 0»tt,Sl,0.2Sk 


19701 


5043ai0RRO0J 


020826 


315-0100-00 




ReS,FX0.FIUi:10 0HH.51, 0.25k 


19701 


S043CX10RR00J 


020827 


315-0100-00 




RES,FX0,FILN:10 0HH,S1,0.29I 


19701 


5O43CX1ORR0OJ 


02T400 


120-0658-00 




XFMR.TOROIO: 


TK1345 


120-0658-00 


02T446 


120-0658-00 




XFMR.TOROIO: 


TK1345 


120-0658-00 


02US12 


155-0035-00 




MICmoa.UNEnRiQUOO OPNL OHPL 


80009 


155-0035-00 


02U602 


156-0053-00 




NICR0Cia,LINEaR:V0LT0C5 R£GUUIT0R 


07263 


SL21721 


02V0219 


152-0279-00 




SOnCOND OVC.Ot:ZEN,Sl.5.1V,5l.O.4k,0O-7 


14552 


T03810989 


02V0299 


152-0127-00 




SOIICONO 0VC.0I:ZOi,Sl,7.5V,51,0.4k,00-7 


14433 


Z5347 (1N9588) 


03 


670-1120-05 




CIRCUIT 80 RSSr:TRl6GCR 


80009 


670-1120-05 


03C14 


283-0253-00 




CAP.FX0,C6R 0I:0.01UF. 101, 100V 


04222 


1S0S1C103KZT6C 


03C20 


281-0812-00 




CftP.FXO.CER Oi:1000PF,101,100V 


04222 


M101C102KUI 


03C2S 


281-0823-00 




CDP,FX0,CER DI:470PF, 101,50V 


04222 


M105A471KB0 


03C26 


283-0121-00 




COP,FXO,CER D1:1000PF,201,200V 


91418 


5P102H2011968 


03C27 


283-0216-00 




CflP,FXO,CO> OI:1.5PF,'»/-0.1PF.50V 


51642 


SOSOOSONP01S96fl 


03C28 


283-0175-00 




CRP.FXO.CER 01:10PF,51,200V 


05397 


C312C100D2GSC0 8 
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&3C29 


283 -0154 H)0 


CBP.FXD.CER 0I:22PF,SZ,50V 


04222 


SR1SS0220JBQ 


03C33 


283-0253-00 


CBP.FXO.CER DI'.O.OlUF, 101, 100V 


04222 


150S1C1D3KZT6C 


03C37 


283-0177-00 


CAP,FX0,CER DI:1UF,«e0-20Z,2SV 


04222 


SR302E105Z0QTD 


A3C39 


283-0121-00 


CBP.FXO.CER Dl;1000PF,2in.200V 


91418 


5P102M2011958 


A3C43 


283-0139-00 


CBP.FXO.CER Oh150PF.20X.50V 


05397 


C312C151H5C5CB 


b3C4e 


283-0253-00 


CBP.FXO.CER DiiO.OlUF. 101. 100V 


04222 


150S1C103KZT6C 


03C51 


2e3-0121-00 


CBP.FXO.CBt DI:1000PF,20Z,200V 


91418 


SP102H2011958 


03CS3 


283-0047-00 


CBP.FXO.CER 0I:27OPF,5X.SOOV 


59660 


0831604ZSFD271J 


03CB3 


283-0121-00 


CBP.FXO.CER D1:1000PF,2QX ,200V 


91418 


SP102H2011958 


03C66 


283-0175-00 


CBP.FXO.CER D1:10PF,5X.200V 


05397 


C312C100D2G5CB 8 


03C73 


283-0121-00 


CBP.FXO.CER 0i:1000PF,20Z,200V 


91418 


5P102M2011958 


03C74 


283-0141-00 


CBP.FXO.CER DI:200PF,10X.600V 


14193 


PO-0321-201K 


&3C7S 


283-0253-00 


CBP.FXO.CER 0I:0.01UF, 101, 100V 


04222 


150S1C103KZT6C 


03C81 


283-0182-00 


CBP.FXO.CER DhS1PF.5Z,400V 


04222 


3429 400Q 51DJ 


03C86 


283-0121-00 


CBP.FXO.CER Oh1000PF.201,200V 


91418 


5P102M20119S8 


03C91 


283-0121-00 


CBP.FXO.CER Oh1000PF,20X,200V 


91418 


5P102M2011958 


D3C92 


283-0182-00 


CBP.FXO.CER D1:S1PF,5X,400V 


04222 


3429 4000 510J 


D3C93 


283-0177-00 


CBP.FXO.CER 01;1UF.400-20Z.2SV 


04222 


SR302E105ZOOTR 


A3C97 


283-0121-00 


CBP.FXO.CER Oh1000PF.20t.200V 


91410 


5P102H2011958 


03C101 


285-0719-00 


CBP.FXO.PIBSTIC:0.015UF,5Z,100V 


19396 


0U490/74-2B226 


l»3C104 


283-0177-00 


CBP.FXO.CER OhIUF, *90-201 ,25V 


04222 


SR302E1O5Z0BTR 


B3C108 


283-0051-00 


CBP.FXO.CER Oh0.0033UF.5Z,100V 


04222 


SR3010332JB0 


03C108 


281-0760-00 


CBP.FXO.CER Oh22PF.10X,500V 


04222 


Hfl107O220KQ0 


B3C111 


281-0763-00 


CBP.FXO.CER 01:47PF,10I,100V 


04222 


Hfl101B470KQfi 


B3C114 


281-0814-00 


CBP.FXO.CER 01:100 PF.IOZ.IDOV 


04222 


HfilOIBIOIKBB 


B3C122 


283-0121-00 


CBP.FXO.CER Dh1000PF.20Z,200V 


91418 


5P102H2011958 


B3C124 


283-0121-00 


CBP.FXO.CER Dh1000PF,20t,200V 


91418 


5P102H20119S8 


B3C127 


283-0253-00 


CBP.FXO.CER Dh0.01UF.10X, 100V 


04222 


15051C103KZT6C 


B3C129 


290-0135-00 


CBP , FXD , ELCTLT : 15UF , 201 .20V 


05397 


T110B156H0200S 


B3C131 


281-0762-00 


CBP.FXO.CER Dh27PF.20t,100V 


04222 


Hfl101B270Mfla 


B3C133 


283-0175-00 


CBP.FXO.CER DhlOPF.SX ,200V 


05397 


C312C10002G5Cft 8 


B3C134 


283-0197-00 


CBP.FXO.CER 0l:470PF.SX,50V 


04222 


5R205B471J0B 


B3C137 


283-0253-00 


CBP.FXO.CER Dh0.01UF.10t, 100V 


04222 


15051C103KZT6C 


B3C140 


283-0432-00 


CBP.FXO.CER DhS1PF.5X.50V 


95275 


vjoeos-fl-510-j-H 


B3C141 


283-0175-00 


CBP.FXO.CER Dh10PF.5X.200V 


05397 


C312C100D2G5CB 8 


B3C144 


281-0767-00 


CBP.FXO.CER D1:330PF ,201, 100V 


04222 


Hfl106C931HBB 


B3C163 


281-0814-00 


CBP.FXO.CER 01:100 PF.IOt.lOOV 


04222 


HB101B101KB0 


B3C171 


281-0762-00 


CBP.FXO.CER D1:27PF.20X.100V 


04222 


HB1D10270H0fi 


B3C178 


281-0811-00 


CBP.FXO.CER DI:10PF.10X,100V 


04222 


HOIOIOIOOKBD 


B3C192 


281-0759-00 


CBP.FXO.CER D1:22PF. lot. 100V 


04222 


Hfi101B220KBB 


B3C196 


281-0762-00 


CBP.FXO.CER 01:27PF, 201, 100V 


04222 


H0101B270MBB 


B3C1B7 


281-0811-00 


CBP.FXO.CER OhIOPF.IOX.IOOV 


04222 


HB1010100KBQ 


B3C191 


281-0773-00 


CBP.FXO.CER DhO.OlUF.IOX.IDOV 


04222 


Hfi201C103K0B 


B3C810 


290-0114-00 


CBP.FX0.ELaLT:47UF.20X.6V 


05397 


T1108476M006QS 


B3C811 


283-0253-00 


CBP.FXO.CER DhO.OlUF.IOX.IDOV 


04222 


15051C103K2T6C 


B3C812 


290-0135-00 


CBP. FXD, EICTLT:15UF .201.20V 


05397 


T1108156M020QS 


B3C813 


281-0773-00 


CBP.FXO.CER DhO.OlUF, 101, 100V 


04222 


HB2O1C103XB0 


B3C814 


290-0135-00 


CAP , FXO . ELCT LT : 1 5U F . 201 , 20V 


05397 


T110ei56M020BS 


B3C81S 


290-0296-00 


CBP , FXO , ELCT LT : 1 OOUF . 201 . 20 V 


05397 


T110D107M020BS 


03C816 


283-0253-00 


CBP.FXO.CER DhO.OlUF, 101, 100V 


04222 


15051C103KZT6C 


B3C817 


283-0253-00 


CBP.FXO.CER DhO.OlUF. 10X. 100V 


04222 


150S1C103K2T6C 


B3C818 


283-0121-00 


CBP.FXO.CER Dh1000PF.20X.200V 


91418 


SP102H2011958 


B3C819 


283-0204-00 


CBP.FXO.CER Dh0.01UF.2OX. 50V 


04222 


SR155E103HBB 


B3CR26 


152-0141-02 


SEMICONO DVC,OhSM,SI,30V,150HB,30V 


03508 


DB2S27 (1N4152) 


B3CR28 


152-0329-00 


SEMICONO DVC,0hTNL.GE,21M.1.^F, 00-20 


53399 


SHT0892 


B3CR29 


152-0140-01 


SEMICONO 0VC.DhTNL.GE.10M0,8PF ,00-17 


03508 


SMT099S 


B3CR32 


152-0141-02 


SEMICONO OVC.OhSM .SI, 30V. 150MB. 30V 


03508 


DA2527 (1N41S2} 


B3CR43 


152-0246-00 


SEMICONO OVC,OhSH,SI,40V.200HO,00-7 


14433 


NG1S37TK 


B3CR44 


152-0246-00 


SEMICWO 0VC,0hSN.SI,4OV,2O0H0,DO-7 


14433 


NG1537TK 
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Q3CR51 


152-0141-02 




SEMIOMO 0VC,0I:SM.SI, 30V. 150M ,30V 


03508 


002527 (1N4152) 


Q3CR63 


152-0322-00 




SOIICOND OVC.OnSCHOTTKY 80RR1ER,SI,15V 


50434 


5082-2672 


03CR73 


152-0322-00 




SEMICONO 0VC,0I:SCH0TTKY OOMIER.SI.ISV 


50434 


5082-2672 


Q3CM1 


152-0141-02 




SEMICOND 0VC,0I:SM,S1.30V.150tt0.30V 


03508 


D02S27 (1N4162) 


Q3CR92 


152-0322-00 




SOIICONO OVC.OnSCHOTTXY B0RRIER.SI,15V 


50434 


5082-2672 


03CR95 


152-0322-00 




SOtiOMI 0VC,0I:SCH0TTKY B0SRIER,SI,15V 


50434 


5082-2672 


A3CR96 


152-0322-00 




SEMICOND 0VC,Dt:$CH0TTrr BQRR1ES,SI,15V 


50434 


5082-2672 


fi3CR103 


152-0141-02 




SBtICOND DVC,OI:SN,SI,30V,150H0.30V 


03508 


002527 (1N4152) 


fi3CR10S 


152-0141-02 




SEMICONO 0VC,0I:SM,SI ,30V, 150M0. 30V 


03508 


002527 (1N4152) 


R3CR106 


152-0141-02 




SEMICOND 0VC,0I:SM,SI ,30V, 150HO, 30V 


03508 


002527 (1N4152) 


03CR107 


152-0141-02 




SEMICONO 0VC,0I:SM.SI ,30V. 1S0H0 ,30V 


03508 


002527 (1N4152) 


R3CR109 


152-0141-02 




SEMICONO 0VC,0t:SM,SI ,30V, 1SOHA ,30V 


03508 


002527 (1N4152) 


a3Cfi115 


152-0141-02 




SEMICONO 0VC,0I:SH,SI.30V.1S0H0.30V 


03508 


002527 (1N4152) 


03CR131 


152-0141-02 




SEMICOND OVC,0I:SH,SI.3OV.15OHO,30V 


03508 


002527 (1N41S2) 


Q3CR132 


152-0322-00 




SEMICONO 0VC,DI:SCH0TTirr B0»R1ER,SI,15V 


50434 


5082-2672 


03CR134 


152-0177-00 




SEMICONO 0VC,0I:SELECTED 


80009 


152-0177-00 


03CR142 


152-0140-01 




SEMICONO 0VC,0I:TNL,GE,10HO.8PF,DO-17 


03508 


SHT0995 


03CR149 


162-0141-02 




SEMICONO 0VC,0I:SN, SI ,30V, 1S0M0 ,30V 


03508 


002527 (1N4152) 


Q3CB1S2 


152-0177-00 




SEMICOM) 0VC,0I:SaECTED 


80009 


152-0177-00 


a3Cfi172 


152-0141-02 




SEMICONO 0VC,0I:SN,SI ,30V, 1S0H0. 30V 


03508 


002527 (1H4152) 


Q3CR161 


152-0141-02 




SEMICONO 0VC,0I:SM,SI,30V,1S0M0,30V 


03508 


002527 (1N4152) 


a3CR185 


152-0141-02 




SEMICONO DVC,OI:SN,SI ,30V, 1S0H0 ,30V 


03508 


002527 (1N4152) 


R3CR191 


152-0141-02 




SEMICONO 0VC,0I:SN,SI,30V,1S0HO,30V 


03508 


002527 (1N4152) 


Q30S136 


150-0048-01 




UMP,INC0N0:SV, 0.060,4683, 06ED t SEL 


58854 


6830S1S 


03J11 


131-0265-00 




COMi,RCPT,ElEC:HINTR,CXT 80 NTO.MOLE 


98291 


(B1-053-0000 


03J31 


131-0265-00 




CCNi.RCPT,EI.EC:HINTR,CKT 80 HTO.HOLE 


98291 


051-053-0000 


03J33 


131-0265-00 




COMi.RCPT.ELECiHINTR.CKT 80 HTO.HOLE 


98291 


051-053-0000 


03J162 


131-0265-00 




C(Mi,RCPT,ELEC:HINTR,CXT 90 HTO.HOLE 


98291 


051-053-0000 


D3J189 


131-0265-00 




OMi.RCPT.ELEClHINTS.CKT 80 HTO.HOLE 


98291 


051-053-0000 


Q3K30 


108-0599-00 




COIL, REED SH: 


80009 


108-0599-00 


03K31 


108-0599-00 




C0IL,REED SN: 


80009 


108-0699-00 


Q3K32 


108-0599-00 




COIL,REEO SN: 


80009 


108-0599-00 


03X70 


108-0599-00 




C0IL,REED SH: 


80009 


108-0599-00 


03X71 


108-0599-00 




a)IL,REED SN: 


80009 


108-0599-00 


03X80 


108-0599-00 




COIL, REED SN: 


80009 


108-0599-00 


03L33 


108-0262-00 




COIL,RF:FIXED,S10NH 


80009 


108-0262-00 


03L36 


276-0543-00 




SHU) 8E00,ELEX:FERR1TE 


80009 


276-0543-00 


03L38 


276-0543-00 




SHU) 8E00.ELEX:FERRITE 


80009 


276-0543-00 


03L129 


120-0382-00 




C0IL,RF:210UH,«281-431,14 TURNS 


80009 


120-0382-00 


03L188 


276-0543-00 




SHU) 8EA0,ELQ(:FEBR1TE 


80009 


276-0643-00 


03L189 


276-0543-00 




SHU) 8E00,ELEX:FESRITE 


80009 


276-0543-00 


Q3LB14 


120-0382-00 




COIL,RF:210UH.*28l-43X,14 TURNS 


80009 


120-0382-00 


031815 


120-0382-00 




C0IL,RF:210UH.*28l-43l,14 TURNS 


80009 


120-0382-00 


03012 


151-0190-00 




TRONSISTOR:NPN,SI.TO-92 


80009 


151-0190-00 


03022 


151-0302-00 




TQBNStSTOR:NPN,SI,TO-1B 


04713 


STB99 


03026 


151-0188-00 




TR0NSlST0R:PNP,SI,T0-92 


80009 


151-0188-00 


03032 


151-0190-00 




TR0NSIST0R:NPN,SI,T0-92 


80009 


151-0190-00 


03036 


151-0202-00 




TR0NSIST0R:PNP,S!,T0-72 


04713 


SS2025 


03038 


151-0202-00 




TRONSISTOR:PNP,SI .TO-72 


04713 


SS2025 


03044 


151-1011-00 




TRONSISTOfi:FE.N CH0N,SI.0U0L,T0-71 


04713 


SF01011 


03QS0 


151-0202-00 




TR0NSIST0R:PNP,SI,T0-72 


04713 


SS202S 


03062 


153-0591-00 




SEMICOND OVC SE:HOTCHED PQIR 


80009 


153-0591-00 


03072 


— 




(PORT OF 03062) 






03082 


151-0268-00 




TRQNSIST0R:Nm,SI,T0-77 


25403 


02607 


03092 


151-0202-00 




TRONSISTOR:PNP, SI, TO-72 


04713 


SS202S 


030102 


151-0190-00 




TR0NSIST0R:NPN,SI,T0-92 


80009 


151-0190-00 


030104 


151-0220-00 




TRONSISTOR:PNP,Si,TO-92 


80009 


151-0220-00 


030122 


151-0202-00 




TR0NS1ST0R:PNP, SI, TO-72 


04713 


SS2025 


030128 


151-0212-00 




TB0NS1ST0R:NPN,SI, TO-72 


04713 


SRF 518 
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-Cede 




030136 


151-0207-00 


TBflNSISTOR:W>N,SI .X-55.SEI 


57668 


X0118CP0207 


030138 


151-0188-00 


TRM5IST0fi:PNP,SI.T0-92 


80009 


151-0188-00 


030140 


151-0268-00 


TRfiNSIST0():NPN.S!,T0-77 


25403 


02607 


030144 


151-0220-00 


TRflNSIST0R:PNP.SI,T0-92 


80009 


151-0220-00 


030146 


151-0220-00 


1BaNSIST0R:PNP,SI,T0-92 


M009 


151-0220-00 


030154 


151-0220-00 


TR0NSIST0R:PM>,SI,T0-92 


80009 


151-0220-00 


030156 


151-0220-00 


TB(M51ST0B:PNP.SI,T0-92 


80009 


151-0220-00 


030162 


151-0441-00 


TMNSlST0fi:HPN,Sl.T0-72 


04713 


SRF501 


030164 


151-0441-00 


TMNSISTOR:NW,Si ,T0-72 


04713 


SRF501 


030174 


151-0190-00 


TRONStSTOR:Nm,SI,TO-92 


00009 


151-0190-00 


030184 


151-0271-00 


TRM5IST0R:PNP,SI,T0-92 


04713 


$PS8236 


03Q1B6 


151-0441-00 


TRGNSISTOR:i«>N,SI .TO-72 


04713 


SRF501 


030194 


151-1005-00 


TRflNS tSTOR: FET .N-CHON .SI .TO-106 


04713 


SPF685 


030196 


151-0207-00 


TRONS I STOR : HPN . S I , X-55 . S E L 


57668 


X0119CP0207 


03010 


311-1267-00 


R£5,VOfi.NONI«:TRHR,5K OHM ,0. SR 


32997 


3329P-158-S02 


03011 


315-0242-00 


RE5,FX0,FIUI:2.4K OHH.SI,0.29« 


57668 


NTR25J-E02K4 


03012 


315-0152-00 


RE5.FXD,FIUI:1.5K OHM,St,0.2SM 


57668 


KTfi25J-£01K6 


03013 


301-0820-00 


Re5,FXD,FUM:82 OMM.SX.O.SM 


19701 


5O53CX82R00J 


03014 


317-0047-00 


RE5.FXO.O^:4.7 0HH,SZ,D.12SH 


01121 


894705 


03016 


315-0752-00 


RES,FXD.FUJI:7.SK 0HM,5Z,0.2SM 


57668 


KTR25J-E07KS 


03017 


315-0203-00 


RES.FXD,FIUi:20IC 0W,5X,0.2SH 


57668 


RTR2&)-E 20K 


03018 


315-0153-00 


RES,FX0,FUil:15K 0HM.5l,0.2SM 


19701 


5O43CX1SKO0J 


03021 


301-04TO-00 


RE5.FX0,FIU1:47 OW.St.O.SR 


19701 


5053CX47ROOJ 


03025 


315-0471-00 


RE5.FXD.FIU<:470 OHK.5Z.0.2SH 


57668 


KTR25J-E470E 


03026 


317-0472-00 


RES,FXD,OtPSN:4.7K OHH.5X,0.12SM 


01121 


BB472S 


03027 


316-0203-00 


RES,FKI,FILM:20K 0W.SX.0.25M 


57668 


MTR25J-E 20K 


03028 


317-0471-00 


RES,FX0,CMPSN:470 OM .51,0. 1291 


01121 


B8471S 


03030 


311-1259-00 


RES,VaR.MM«:TRHR,100 OW.O.SM 


32997 


3329P-L58-101 


03031 


301-0750-00 


RE5,FX0,mN:7S OHH.SZ.O.SH 


19701 


S053CX7SROOJ 


03032 


315-0102-00 


RES,FXD,FILJI:1K 0t«.5l,0.2SH 


57668 


MTR2SJE01KO 


03033 


317-0047-00 


RES,FX0,CMPSH:4.7 Oiftl,5Z.D.12SH 


01121 


B847G5 


03034 


317-0470-00 


RES,FX0,CHPSN:47 OHM,SZ,0.12SH 


01121 


BB470S 


03035 


317-0390-00 


RES,FXD.OIP9t:39 0HH.SX.0.125R 


01121 


B83905 


03036 


317-0390-00 


RES.FXD.CHPSN:39 0HH,5X,0.12SH 


01121 


B83905 


03037 


317-0151-00 


RES,FX0.CMPSN:150 OW,5t,0.12SM 


01121 


B81515 


03038 


315-0222-00 


RES,FXD,F1U(:2.2K 0HH,5Z.0.25H 


57668 


HTR25J-E02K2 


03039 


317-0361-00 


R£S.FX0,CRPSN:360 OHM,5t,0.125H 


01121 


M361S 


03041 


317-0271-00 


R£S,FX0.CMPSN:27Q 0HH.5X,D.125H 


01121 


682715 


03042 


321-0481-00 


9ES,FXD.F1U»:1M OHH,1I,0.125H.7C»TO 


19701 


S043E1I1MI0OF 


03043 


317-0474-00 


RES,FXD,CMPSN:470K 0HH,SZ,0.12SM 


01121 


B8474S 


03045 


311-0607-00 


RES,VM,H0NHN;TRHR,10K OHM.O.SM 


73138 


82-26-2 


03046 


317-0203-00 


RE5,FXO,CW>SN:20K 0HN,5Z,0.12SR 


01121 


862035 


03047 


323-0303-00 


RES.FXD,F1LH:14.0K OHH.n.O.SH.TC^TO 


76042 


CECT0-1402F 


03048 


315-0101-00 


RES.FX0.FIUt:1O0 Om.5X,0.2SH 


57668 


NTR25J-E 100E 


03051 


317-0101-00 


RES,FX0,OiPSN:100 0HN.SZ.0.12SR 


01121 


661015 


03053 


317-0821-00 


RE5,FXD,O(P$N:a20 0HH.5X.0.12SM 


01121 


868215 


03056 


317-0512-00 


RES.FXO.O»SN:S.1K OHH.51.0.125 


01121 


865125 


03061 


307-0987-00 


RES.FX0,F1UI:51 0HM,SZ,.12SM,CHIP 


01121 


8C051R0JT 


03062 


307-0987-00 


RES.FX0,FtU(:51 0HH.SX,.12SR,CHIP 


01121 


8C051R0JT 


03064 


317-0101-00 


RES,FX0,OiP$M:100 0HM.SZ.0.12SR 


01121 


861015 


03065 


321-0237-00 


RES.FX0,FlUi;2.87X OHM, 11,0. 125R,TC=T0 


07716 


CEfiO 2870QF 


03068 


317-0510-00 


RES.FX0,O8>SN:51 0>«.51,0.125H 


01121 


665105 


03069 


315-0430-00 


RES.FX0.F1LN:43 0m,5Z.0.25H 


19701 


5043CX43ROOJ 


03072 


307-0987-00 


RES.FX0.FILM:51 0HH,SZ,.12SN,CH1P 


01121 


BCD51R0JT 


03075 


321-0237-00 


RES,FX0,FILN:2.B7K 0RM,11.0.12SH,TCsT0 


07716 


CEAD 28700F 


03076 


315-0152-00 


RES.FXD,FILJI:1.5K 0»«,5Z,0.26H 


57668 


NTR25J-E01K5 


03077 


307-0987-00 


RES,FXD,FIUi:51 0HH.51..12SH.CHIP 


01121 


BC051ROJT 


03078 


317-0103-00 


RES.FX0.CMPSN:10K OHH,S1,0125M 


01121 


661035 


03079 


316-0303-00 


RES.FXD.FILH:30K OHH,5X,0.25H 


19701 


5O43CX3OKO0J 



REV SEP 1966 



7-15 



Replaceable Electrical Parts - 7TltA 





Tektronix Serial/Asaembly No. 
Part No. Effective Dscont 




Mfr. 

Code 




D3R80 


311-1272-00 


RES,VOR,NOtMt:TRHR.1O0K OHM.O.SN 


32997 


3329P- 158-104 


D3RS1 


317-0511-00 


R£5,FX0,CMR$N:S10 0HM.S1.0.125H 


01121 


885115 


H3P83 


317-0154-00 


RES,n0,CMPSN:150K OHM.5X.0.12S 


01121 


891545 


I13RS4 


317-0223-00 


RES,FX0,CMPSN:22K 0HM,St.0.12SM 


01121 


882235 


Q3Res 


317-0511-00 


RES,FX0.CHP$N:S10 0HN.SX.0.125H 


01121 


885115 


03Be6 


317-0101-00 


RES.ncD,O»$N:100 OW,SX,0.125N 


01121 


881015 


a3Ra7 


317-0562-00 


RES,nD.095N:5.6K OW, 51,0.125 


01121 


885625 


Aspee 


317-0362-00 


8CS.FXD.OtPSH:3.6K OW,5X,0.12SM 


01121 


883625 


Q3B91 


317-0100-00 


RS.FX0,CWSN:10 0HM,5t,0.12SM 


01121 


881005 


Q3R92 


317-0131-00 


R€S,R(0,CMPSN:130 0W,Sl.0.12SM 


01121 


881315 


Q3P93 


317-0101-00 


RES.n0,OIPSN:100 0W,51,0.12SH 


01121 


881015 


03R94 


317-0821-00 


fiES,FX0,OIPSN:B20 0HN.SX,O.125H 


01121 


888215 


Q3P96 


317-0472-00 


fiES.FXD,OtPSN:4.7K OHH,5l,0.12SM 


01121 


884725 


A3M7 


317-0101-00 


RCS.nD.OtRSN:100 0HN,51,0.12SM 


01121 


881015 


fl3R103 


315-0202-00 


RES,FX0,FIUI:2K 01«,SX,0.25M 


57668 


MTR2SJ-E 2K 


Q3S1IM 


315-0433-00 


RES,FXD,FIU1:43K OW.SX.O.ZSN 


19701 


5O43CX43K0OJ 


Q3P10S 


315-0912-00 


RES.F1(0,FIUI:9.1K 0HN.5l,0.2SN 


57668 


NTR2SJ-E09X1 


Q3B108 


315-0101-00 


RES.FXO,F1UI:100 0HM,5Z,0.2SH 


57668 


NTR2SJ-E 100E 


Q3P109 


315-0912-00 


R£S,FX0,nUt:9.1K 0HM,SX,0.2SH 


57668 


NTR2SJ-E09K1 


03R111 


315-0682-00 


RES.FX0,FUN:6.8K 0HM.St,0.2SM 


57668 


KTR25J-ED6K8 


03R113 


315-0432-00 


RES,FX0,FIU(:4.3K 0HM.5X.0.2SM 


57668 


NTR2SJ-ED4K3 


Q3R114 


315-0182-00 


RES,FX0,F1UI:1.8K 0W.51.0.2SM 


57668 


NTR2SJ-E1K8 


03R116 


315-0242-00 


RES,FX0,FIUI:2.4K 0HM,51,0.2SM 


57668 


NTR2SJ-ED2K4 


R3R11? 


315-0153-00 


RES.FX0,FIUI:1SX 0W.5X.0.2SM 


19701 


5043CX1SK00J 


Q3R118 


315-0472-00 


RES,FX0,F1UI:4.7K 0W,5I,0.2SM 


57668 


MTR25J-E04K7 


03R120 


311-1263-00 


RES,V0R,N0NHH:1K 0»I,10X,0.50H 


32997 


3329P-L58-102 


03R121 


308-0292-00 


RES.FX0,W:2.2K 0HH,5l,3H 


07088 


KM300 2201J 


03R122 


317-0512-00 


RC5.FX0,CHPSN:5.1K OHM,SX,0.125 


01121 


885125 


03R123 


317-0202-00 


RES,FX0,CHRSH;2K OW,5X,0.12SH 


01121 


882025 


Q3R124 


317-0511-00 


RE5,FXD,OU>94:S10 OHM. 51,0. 12SN 


01121 


885115 


Q3R125 


321-0233-00 


RES.FX0,F1UI:2.61K OHM, 11,0. 12SM,TCsT0 


07716 


CEQ026100F 


Q3R128 


321-0155-00 


RG,FXO,FUJI;402 0I«,1Z,0.12SM,TC:T0 


07716 


CEQ0402ROF 


03R127 


317-0101-00 


RES,FXO,CWSN:100 0HH,SZ,0.125N 


01121 


881015 


03R128 


321-0226-00 


BES,FX0.Fim:2.21IC OW,11.0.12SM,TC=T0 


01121 


RNK2211F 


&3R129 


315-0100-00 


RES,FXD,mM:10 0HM,51,0.2SM 


19701 


S043CX10RROOJ 


Q3R130 


317-0510-00 


RE5,FX0,CHPSN:51 0HH,S1,0.12SM 


01121 


885105 


A3R131 


315-0472-00 


RES,FX0.F1LH:4.7K 0HM,51,O.2SM 


57668 


NTR2SJ-E04K7 


R3R132 


317-0680-00 


RES,FX0,Q(PSN:6e 0HM,St.0.12St1 


01121 


886805 


Q3R133 


317-0430-00 


RES,FXD,CHPSN:43 0W,5Z,O.12SM 


01121 


884305 


R3R134 


321-0275-00 


RE5,FX0,FiUI:7.15X OHM. 11,0. ITSM.TC^TO 


07716 


CEA071SOOF 


B3R13S 


311-0634-00 


RES,V0R,N(M«:TRM,S00 OHH.O.SM 


32997 


3329H-LS8-501 


A3R136 


307-0230-00 


PHOTOELEaRIC C:69000 PEOX 


03911 


CL1352 


A3R137 


315-0432-00 


RE5,FXD,FUJI:4.3K 0HH,51,0.2SH 


57668 


MTR2SJ-ED4K3 


B3R13B 


321-0210-00 


RES,FXD.FIUI:1.S0K OHM, 11,0. 12SM,TCsT0 


19701 


5033ED1X50F 


03R139 


315-0100-00 


Ra,FX0,FilM:10 OHM, 51,0. 2SH 


19701 


SO43CX1ORRO0J 


03R140 


317-0303-00 


RES,n(0,CHRSN:30K OHM, 51,0. 12SM 


01121 


883035 


038141 


317-0100-00 


RES,F10,CMPSN:10 OHM, 51,0. 12SM 


01121 


881005 


Q3R143 


317-0101-00 


RES,FXO,CMPSN:100 OHM, 51,0. 12SM 


01121 


881815 


030144 


317-0102-00 


RES,FX0,CMPSN:1K OHN,S1,012SH 


01121 


881025 


Q3R14S 


311-1261-00 


RE5,VOR,NONHM:TRMR,SOO 0HM,0.5M 


32997 


3329P-L5e-501 


03R146 


323-0204-00 


RE5,FX0,FIUI:1.3OK 0HH,11,O.5M,TCsTO 


19701 


S053R01X300F 


03R147 


315-0271-00 


RES,FX0,FIU«:270 0HM,51,0.2SM 


57668 


NTR25J-E270E 


03R148 


315-0151-00 


RES,FX0,Fim:150 OHM,S1,0.25M 


57668 


MTR25J-E150E 


030149 


315-0153-00 


RES,FXO,FIUI:15K 0HH.51.0.25M 


19701 


5043CX15KOOJ 


03R151 


317-0510-00 


RES,FX0,CMPSN:51 0HM,51,0.125N 


01121 


885105 


03R152 


317-0910-00 


RES,FX0,CMPSN:91 OHM .51,0. 12SH 


01121 


889105 


Q3R1S4 


317-0102-00 


RES,FX0,CMP6N:1K 0HM,5Z,012» 


01121 


981025 


Q3R1S5 


311-1263-00 


RES,V0R,N0NMH:1K OW.IOt.O.SOH 


32997 


3329R-LS8-102 


03R156 


323-0212-00 


RES,FX0,FUM:1.SeK OHM.ll.O.SN.TCsTO 


19701 


5053R01K580F 
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03R157 


315-0271-00 




R6S.FXD,F1UI:270 0W,SX.0.2SR 


57668 


NTR25J-E27DE 


030158 


315-0161-00 




RES,FXD.FIIM:1S0 OHM,5X,0.25H 


57668 


NTR2SJ-E150E 


03R159 


315-0202-00 




RES.FXD,FU)I:2K 0M(.5X,0.25M 


57668 


NTR2SJ-E 2K 


03B161 


317-0101-00 




RES.FXD,OtP5N:100 CWM,5Z,0.12SH 


01121 


881015 


03R163 


315-0622-00 




R£S,FXD,FIUt:8.2K OHH.5Z,0.25M 


19701 


5043CX8K200J 


Q3R164 


315-0153-00 




RES,FX0.FUM:15K 0HH,5Z,Q.2SH 


19701 


5043CX15X00J 


03R165 


315-0271-00 




flES.nO.niM:270 OW.5X.0.2SM 


57668 


MTH25J-E270E 


03R167 


315-0182-00 




RES.FX0.FIUI:1.8K 0HM.5l,0.25M 


57668 


NTR25J-E1K8 


03R171 


315-0622-00 




RES,FX0,FIU(:6.2K 0W.SZ,0.2SM 


19701 


5043CX6K200J 


B3R172 


315-0303-00 




RES.FX0.FIlil:30K 0t«,5l,0.2SN 


19701 


5043CX30KOOJ 


03R174 


315-0162-00 




fiES.FX0,FIUi:1.6K 0HM.SX,0.2SM 


19701 


5043CX1K600J 


03R176 


301-0912-00 




R€S.FX0.FtUI:9.1K OHH.SX.O.SM 


19701 


5053CX9K100J 


030178 


316-0203-00 




RES.FXD.FIU1:20K 0ttl,5X,0.2SM 


57669 


NTH25J-E 20X 


03R182 


315-0103-00 




RfcS,FXD.FIUt:10K 0HH,5X,0.2SM 


19701 


5O43CX1OK0OJ 


03R1B4 


315-0751-00 




0ES,FX0,FIUI:7S0 0H1.5X.0.2SH 


57668 


NTR25J-E7S0E 


03R185 


315-0102-00 




0ES,Fni.F[Uf:1K 0W.5Z,0.2SM 


57668 


MTR2SJE01K0 


03R186 


315-0751-00 




BE5,FXD.FU)i:7S0 OHM,5Z,0.2SH 


57668 


NTR2SJ-E760E 


03R187 


315-0330-00 




RE5.FX0,FILN:33 0HH,SX,0.2SH 


19701 


5043CX33R00J 


03R188 


316-0132-00 




RES,nO,FlUI:1.3K 0HH.SX,0.2SM 


57668 


MTR2SJ-E01K3 


03R191 


315-0102-00 




RES,FXD,F{LN;1K OHH,5Z,0.2SH 


57668 


MTR25JE01K0 


03R192 


315-0107-00 




RE5.FX0,FIUI;100H OW.5Z,0.2SH 


01121 


C81075 


03R194 


315-0153-00 




RE5.FXD,FILN:15K 0W,5X,0.25M 


19701 


S043CX1SK0OJ 


030811 


316-0101-00 




RES. FXO. FILM: 100 0>«.5Z,0.2SM 


57668 


HTR25J-E 100E 


030812 


131-0566-00 




8US,CONO:DUM(Y RES.0.094 00 X 0.22SL 


24546 


OMO 07 


030817 


315-0101-00 




RES,Ra>.FltM:100 OHH,SZ,0.2SH 


57688 


HTR2SJ-E 100E 


03R818 


317-0101-00 




RES,FXD.OIP^:100 OHM. 51.0. 12SM 


01121 


881015 


Q3S1 


260-1237-00 




SM1TCH,REEO:SPST.NO. 
(PORT OF K30] 


15636 


ORDER BY OESCR 


03S1 


260-1237-00 




SHITCH,REED:SPST.NG. 
(PORT OF K31) 


15636 


ORDER BY OESCR 


03S1 


260-1237-00 




SH1TCH.0EED:SPST,N0. 
(PORT OF K32) 


15636 


ORDER BY OESCR 


Q3S1 


260-1237-00 




SNnCH.REED:SPST.NO. 
(PORT OF K70) 


15636 


ORDER BY OESCR 


Q3S1 


260-1237-00 




SNITCH.REED:SPST,NO. 
(PORT OF X71) 


15636 


ORDER BY OESCR 


03S1 


260-0721-00 




SMITCH.0EED:SPDT.3Sa TURN 
(PORT OF KBO) 


12617 


1152234160 


03U20 


156-0053-00 




HICROCrr.LINEOR:VOLTOGE REGULATOR 


07263 


S121721 


03U110 


156-0030-03 




HlCROCia.D6TL:OUOO 2 INPUT MONO 60TE.SCRN 


18324 


N7400(N8 OR F8) 


Q3VR104 


152-0395-00 




SEMICOM) OVC.Ol:IEN, 51.4. 3V .51.0. 4M 


04713 


SZG3S009K18 


03V0107 


152-0396-00 




SEMKXMO DVC,0I:ZEN,SI,4.3V,5Z,0.4M 


04713 


SZ63S009K18 


04 


670-1121-04 




CIRCUIT 80 OSSYiINTERFOCE 


80009 


670-1121-04 


04C100 


290-0267-00 




COP , FXO . ELCTLT : 1UF .20X ,35V 
(C1000) 


05397 


T320010SM0350S 


04C100 


290-0188-00 




COP . FXO . ELCTLT :0 . 1UF , 101 , 35V 
(C1008] 


05397 


T3220104K03S0S 


04C100 


283-0239-00 




COP.FXO.CER 0i:0.022UF.1in.S0V 
(C100C) 


04222 


3439-050C-223K 


04C290 


295-0127-00 




COP SET,HOTCHEI):0.5UF,0.05UF.0.00495UF, 
(04C2900.C.O.E) 


80009 


295-0127-00 


04C318 


295-0128-00 




COP SET,MOTCHED:3.05UF.0.00495UF.450PF 
(C3180 THRU C318C) 

(C3180 SELECTED OHO OODEO IF NECESSORY) 


80009 


295-0128-00 


04C802 


290-0135-00 




COP , FXO . ELCTLT : 150F ,20X ,20V 


05397 


T1108156M020QS 


04C803 


290-0114-00 




COP , FXO .ELCTLT :47Uf , 201 ,6V 


05397 


T1108476MD060S 


04C804 


290-0135-00 




COP . FXO . ELCT LT ; 150F ,20t ,20V 


05397 


T1108156H020RS 


04C822 


290-0135-00 




COP , FXO . ELCTLT : 15UF .201 , 20V 


05397 


T1106156M0200S 


04C825 


290-0135-00 




COP . FXO , ELCTLT : 15UF . 201 ,20V 


05397 


T1108156H0200S 


04L8Q2 


120-0382-00 




C01L.RF:21(WH,»281-431,14 TURNS 


80009 


120-0382-00 
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Coda 




MLB03 


120-0382-00 


C0IL,8F:210UH *28Z-43I,14 TURNS 


80009 


120-0382-00 


MLB04 


108-0538-00 


C0IL,8F:F!)IED.2.7UH 


76493 


JHM870S9 


MB317 


317-0510-00 


6ES.FX0,CHPSN:51 0W.SX,0.12SH 


01121 


BB510S 


04R31B 


317-0101-00 


RE5,FXD.CW5N:100 0HH,SX,0.12SN 


01121 


861015 


MRS30 


311-1018H)0 


BES,VOe,N0Mtl:PNL,2X20K 0W.0.5N 


01121 


GD7632 


MB580 


321-0293-00 


RES,FX0,FIUI:11.0X OHM,1X,0.12SM.TCsTO 
(658061 


07716 


CE0D11OO1F 


MRS80 


321-0381-00 


6ES.FXO.FUN:90.9K 0HM,1X,0.125N,TC:TQ 
(85808) 


07716 


CEW90901F 


048580 


321-0289-00 


RE5,FX0,nUI:10.0K OHM,1X,O.12SN,TC=T0 
(650OC) 


19701 


5033ED10K0F 


048580 


321-0481-00 


RES.FXO.nultlN 0W,1X,0.12»,TC=T0 
(65800) 


19701 


SO43Q31H000F 


048648 


315-0203-00 


RES,PIQ,FIUI:20I( OHM,SX,0.2SM 


57668 


KTR2SJ-E 20K 


046649 


315-0102-00 


6ES,FX0,F1UI:1K 0W,5X,0.2SH 


57668 


NTR25JE01KO 


048678 


315-0153-00 


RES,FX0,FUN:15K OHM.SX.0.291 


19701 


S043CX15K00J 


046681 


315-0271-00 


RES.FXD.FUN:270 0HM,5X,0.2SN 


57868 


MTR25J-E270E 


048685 


316-0102-00 


6ES.FXD,CHPSN:1K 0HN.10X,0.2SM 


01121 


C81021 


046741 


321-0402-00 


6ES,FX0.F1UI;150K OHM.1X,0.12SM,TCsTO 


19701 


S033Q)150K0F 


046742 


321-0373-00 


RES,FXD,F1U1:75.0K OHH,1X,0.12SM,TCsTO 


19701 


SQ33ED75KOOF 


046744 


321-0373-00 


RE5,FI(0,Fmi:75.0K 0HH.1X,0.12SM,TCsT0 


19701 


5033ED75K00F 


048745 


321-0402-00 


RES,FX0.F11JI:150IC 0M,1X,0.12SN,TC:T0 


19701 


S033ED150K0F 


046747 


321-0373-00 


RES,FW,FIU(:75.01C OHH.H,0.125H,TC=TO 


19701 


5033ED75K00F 


046748 


321-0402-00 


RES,FX0,FILH:150K 0Wt,1X,0.12SH,TC:T0 


19701 


S033ED15OK0F 


04R7S1 


321-0402-00 


RCS,FXO,F1LJI:150K 0NH,1X,0.125N,TC:T0 


19701 


5033ED15OK0F 


046752 


321-0373-00 


RES,FX0.FUJ<:75.0K 0HH,1X,0.12SM,TC:T0 


19701 


S033ED7SK00F 


046754 


321-0402-00 


RES,FX0,FIUI:15OK OW,1X,0.12SN,TC=TO 


19701 


5033ED150K0F 


046755 


321-0344-00 


RES,FX0,FUJ<:37.4K OWI,1X,0.12a(,TC=T0 


19701 


5033ED 37K40F 


046756 


321-0373-00 


RES,FXO,F1U(:75.0K 0W,1X,0.125N.TC=T0 


19701 


5O33ED75K0OF 


046759 


315-0753-00 


RES.FXD.FIUCTSX OHH.SX.O.^ 


57668 


MTR25J-E75K0 


046761 


321-0373-00 


RES.FXO.FIUCTS.OK OHH,1X,0.12SM,TC=TO 


19701 


5033ED75K0OF 


046762 


321-0402-00 


RES.FXD,F1LH:150K 0NM,1X,0.125M,TCsT0 


19701 


9033ED1SOKOF 


048764 


321-0356-00 


R£S,FX0.F1UI:49.9K 0HM,1X,0.12SM,TC=T0 


19701 


5033ED49K90F 


046765 


321-0344-00 


RES,FX0,F11M:37.4K 0HM,1X.0.125N,TC=T0 


19701 


S033ED 37K40F 


046766 


321-0335-00 


RES,FX0,FIUI:30.1K OHN,1X.0.12SN.TC=TO 


57668 


RB14FXE30K1 


046771 


301-0472-00 


8ES,F)a),FIUI:4.7K OHH,5X,0.5N 


19701 


S053CX4K700J 


045530 


105-0329-00 


OCTR OSSY.COM S:T1HE/CM 

(SS300.SEE RHPL FOR REPUCENEKT PORTS) 


80009 


105-0329-00 


04S530 


105-0330-00 


OCTR OSST.COH S:SNEEP RANGE 
(55308. SEE NPL FOR REPUtCEMENT PORTS) 


80009 


105-0330-00 


04SS31 


— 


(04SS31D THRU C.PORT OF BOORO OSSY) 






05 


670-1195-01 


CIRCUIT 80 aS5Y:T6IG6E6 0W>LIFIER SM 


80009 


670-1195-01 


05DS80 


150-0048-01 


UMP. tNC0N0;SV ,0.060. 1683 .QCEII 6 SEL 


58854 


6B30S15 


Qsseo 


— — 


(PORT OF BOORO OSSMLY) 






06 


670-1196-01 


CIRCUIT BO 0SSY:T61G6ER SOURCE SM 


80009 


870-1196-01 


06DS30 


150-0048-01 


LOMP.INCQNOiSV ,0.060, 1683,0650 t SEL 


58854 


6S3Q51S 


06657 


317-0102-00 


8ES,FXD,0(P$N:1K OHH,SX,012SM 


01121 


8B1025 


06S30 





(PORT OF BOORO OSSEMLY) 






07 


670-1197-01 


CIRCUIT 80 OSSY:SCON SM 


80009 


670-1197-01 


07C6609 


152-0141-02 


SEHICONO 0VC,DI:SH.SI.30V,15OHO,30V 


03506 


002527 (1N41S2) 


070S610 


150-0048-01 


UUP, INC0ND:SV,0.060. 1683,0650 t SEL 


58854 


6830S15 


076609 


317-0103-00 


RES,FX0,OtPSN:10K OHM.5X,012SN 


01121 


881035 


075610 


— 


(PORT OF BOORO OSSEMBLY) 






08 


670-1190-01 


CIRCUIT SO OSSY:SLOPE 5H 


B0009 


870-1198-01 


080570 


150-0048-01 


UWP.IICON0:5V,0. 060,4663,0650 1 SEL 


58854 


6830S15 


Q8S70 


— 


(PORT OF B0060 ASSEMBLY) 
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Rap(aeeable Ciectrical Parts - TTftA 



Taktronix Sarial/Aasambly No. Mfr. 





Part No PHootiva Dacont 




Coda 


Mfr Part No 


09 


670-1199-01 


CIRCUIT 60 DSSY;RQNO0H SE0UQ4CE SH 


80(H)9 


670-1199-01 


090S20 


150-0048-01 


UWP.INCWOrSV.0. 060.1683,0060 1 SEL 


58854 


6830515 


D9R220 

09S220 


317-0102-00 


RES,n0,CHPSN:1K 0HH,5l,012SH 
(PORT OF BOORO 0S5EWLY1 


01121 


981025 


010 


670-11W-00 


CIRCUIT 80 OSSYiCOMtUTOTOR SN FIXED 


80009 


670-1194-00 


CS70 


283-0004-00 


COP.FXO.CER OI:0.02UF,*80-20X.150V 


59660 


8SS-55825V0203I 


CR136 


1S2-0141-02 


SDIICONO 0VC.DI:SN,SI.30V,150MO.30V 


03508 


0B2S27 (1N4152) 


J10 


131-0888-00 


C(MI,Plil6,ELEC:3l8I.IIOLE 


26805 


2031-5006-95 


J190 


131-0679-00 


CIM<.RCPT,£LEC:NINTR BOYONET.UOLE 


24931 


36JS106-1 


JS69 


131-0779-00 


JOCX.TIP:U/N 0.08 00 TEST POINT 


96291 


0168010000208 


J610 


131-0779-00 


,IOCK.TIP:U/N 0.08 00 TEST POINT 


98291 


0168010000208 


R7Q 


311-1081-00 


RES.VOR.N0M«:PNL,2X10K 0HN.2N 


71590 


6002660002 


RS70 


311-0965-01 


RES,V0R.N0NW:PNL,(2)10K OW.TOZ.O.SH 


12697 


CM3475 


R610 


311-0467-00 


RES,V0R.N0NHH;PNL.100K 0HN.Q.5M 


01121 


H77058 


R679 


311-0487-00 


RE5.V0fi.N0W«:PNL,30X OW.O.SN 


01121 


N-7706 


R680 


311-0387-00 


RES,VOR.NONMI:PNL.SK 0HM.0.5N 


01121 


N75650 
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SECTION 8 

DIAGRAMS AND CIRCUIT BOARD ILLUSTRATIONS 



Symbols and Reference Designators 

Electrical components shown on the diagrams are in the following units unless noted otherwise: 

Capacitors = Values one or greater are in picofarads (pF). 

Values less than one are in microfarads b/F). 

Resistors = Ohms (S2). 

Graphic symbols and class designation letters are based on ANSI Standard Y32.2*197S. 

Logic symbology is based on ANSI Y32. 14-1973 in terms of positive logic. Logic symbols depict the logic 
function performed and may differ from the manufacturer's data. 

The overline on a signal name indicates that the signal performs its intended function when it goes to the low state. 
Abbreviations are based on ANSI Y1. 1-1972. 

Other ANSI standards that are used in the preparation of diagrams by Tektronix, tnc. are: 

Y14.15, 1966 Drafting Practices. 

Y14.2, 1973 Line Conventions and Lettering. 

Y10.5, 1968 Letter Symbols for Quantities Used in Electrical Science and 
Electrical Engineering. 

— The information and special symbols below may appear in this manual. 



Assembly Numbers 

Each assembly in the instrument is assigned an assem- 
bly number (e.g., A20). The assembly number appears on 
the circuit board outline on the diagram and in the title for 
the circuit board component location illustration. The Re- 
placeable Electrical Parts list is arranged by assemblies in 
numerical sequence, with eadi assembly’s components list- 
ed by component number in alphanumerical sequence *(see 
accompanying Illustration for constructing a component 



* COMPONENT NUMBER EXAIllPLE 



Component Humber 

Jt2iA2,.R1234 


M/HTK«r 




— Crw 



ChassiS'mounled components no AuemVr Numper 
tec oi Recu»M» EMcincai Parts Ltf i 



number). 



Strap or Link 

Cam Switch 
Closure Chart 
(Dot indicates 
switch closure) 



SEL Value Selected 
at Factory 



Test Voltage 

Internal 
Screwdriver 
Adjustment 

Functional Block 
Outline 
Assembly Number 
Board Name 




VERTICAL AMPLIFIER<^- 



Plug to E.C. Board 

IBoxI Identifies Panel 
.Controls. Connectors and 
Indicators 

Modified Component 
(Depicted in Greys, or with 
Grey Outline)--See Parts List 

Plug Index 



—Refer to Waveform 

Refer to Diagram Number 

Coaxial Connector 

Shielding 
Heat Sink 

Decoupled or Filtered 
Voltage 

Etched Circuit Board 
Outlined in Black 

. Schematic Name 
and Number 





NOTE 

LEAD CONFIGURATIONS AND CASE STYLES ARE TYPICAL, BUT MAY 
VARY DUE TO VENDOR CHANGES OR INSTRUMENT MODIFICATIONS. 





INTEGRATED CIRCUITS 1 

6176-116 



Figure B-1. Semiconductor iead configuratfont. 




A2 TIMING 




6176-118 





7T11A 



VOLTAGE AND WAVEFORM TEST CONDITIONS 

The typical voltage measurements were obtained under the following conditions uniess noted otherwise on the individual 
diagrams: 



Voltmeter 



Oacilloeeope Mainframe 



Type 

Sensitivity 

Ranges 



Multimeter 
20,000 ohm/volt 
0.6 and 12 volts 



Vertical Mode 
Horizontal Mode 
B Intensity 
A Trigger Source 
B Trigger Source 



Left 

B 

Optimum 
Right Vert 
Left Vert 



Sampling Unit 

(right vertical compartment, calibrated 
Sampling Head Installed) 

Input to Sampling Head No input signal 



Differential Comparator 
(left vertical compartment, 10X probe 
used for waveforms) 



Volts 
+ Input 
-Input 
Volts/Div 
Position 



+ 

DC 

GND 

See waveforms 
Display centered with 
+ Input grounded 



7T11A 

(left horizontal compartment) 



SLOPE 

STABILITY 

SEQUENTIAL 
TIME POS RNG 
TIME/DIV 
SCAN pushbutton 
SCAN control 
TIME POSITION 
control 



+ 

Fully clockwise 
(free run) 
Pushed in 
5 (is 
.5 iis 
REP 
Fully cw 
Midposition 



Time Base 

(right horizontal compartment) 



Mode 

Coupling 

Source 

Magnifier 

Time/Div 



Auto P-P Auto 

AC 

Int 

XI 

See Waveforms 



All voltages given on the diagrams are in volts. Waveforms shown are actual waveform photographs taken with a Tektronix 
Oscilloscope Camera System. Vertical deflection factor shown on waveform is the actual deflection factor from the input 
connector and does not include the 10X attenuation of the probe. The voltages and waveforms on the diagrams are not 
absolute and may vary between instruments because of component tolerances, internal calibration, or front panel control 
settings. Voltage and time readouts are simulated In larger-than-normal type. Waveforms with the notation ‘Ext Trig* were 
taken with the Time Base externally triggered from the 7T11A PULSE OUT connector. Notations below the waveforms, other 
than “Ext Trig", refer to 7T11A control settings. 








HF Sync Selected 




SVHC 

COJ^.TOOWN 



i' 

% 

C.f>»2 



- J3 

SI nml 










;S 

-J'OBlfil TPl 



H146 * 

TP109 

1Rl5a^•* 



o-;i!«6i!-o 

i ^ti' 



SK '-'.R18®-® 

1 . CR18S0 4^Rtli-» 



w SfliS- 
^••CRj81' 
■&24j< 
(^<SR191- 



Figur* 8*3. A3*Trlgs«r circuit board aaaombly 



A3 TRH3QER 





















CIRCUIT GRID 
NUMBER COORD. 



CIRCUIT GRID 
NUMBER COORD. 



ciHcun 

NUMBER 


GRID 

COORD. 


CIRCUIT 

NUMBER 


GRID 

COORD. 


CIRCUIT 

NUMBER 


GRID 

COORD. 


aso 


B3 


R72 


E3 


Rise 


H4 


Q62 


D3 


R75 


03 


R157 


H4 


Q72 


03 


H76 


E3 


R15B 


03 


Q82 


04 


R78 


E3 


R1S9 


03 


Q92 


03 


R79 


04 


R161 


H4 


0102 


J3 


R80 


04 


R163 


H4 


0104 


J3 


R61 


03 


R164 


H4 


0122 


F2 


R63 


04 


R165 


H4 


Q12B 


E3 


R84 


04 


H167 


H4 


0136 


F4 


R85 


04 


R171 


H4 


0136 


F3 


R86 


E4 


R172 


OS 


0140 


G4 


RB7 


04 


R174 


HS 


0144 


03 


R68 


04 


R176 


J3 


0146 


03 


R91 


£4 


R178 


05 


0154 


H3 


R92 


E3 


R182 


H5 


0156 


H4 


R93 


E3 


R164 


H5 


0162 


H4 


R94 


03 


RIBS 


H5 


0164 


H4 


R96 


E3 


R166 


HS 


0174 


05 


R97 


E3 


R167 


J5 


0184 


H5 


R102 


J2 


R166 


J5 


0166 


J5 


R104 


J2 


R191 


HS 


0194 


KS 


RIOS 


J2 


R192 


J5 


0196 


KS 


R108 


02 


R194 


J5 






R109 


H2 


R611 


U4 


RIO 


E4 


R111 


J2 


R817 


02 


R11 


E4 


R113 


02 


R618 


03 


R12 


E4 


R114 


03 


TP105 


H2 


R13 


05 


R116 


H2 


TP106 


J3 


R14 


C4 


R117 


J2 


TP108 


H3 


R16 


ES 


R118 


J2 


TP109 


H3 


R17 


ES 


R120 


02 






R18 


ES 


R121 


F2 


U20 


E5 


R21 


05 


R122 


E2 


U110 


H3 


R25 


05 


R123 


E3 


VR104 


J2 


R26 


OS 


R124 


E3 


VR107 


02 


R27 


OS 


R12S 


E3 






R28 


C4 


HI 26 


E3 






R30 


B4 


R127 


F3 






R31 


C5 


R126 


E3 






R32 


05 


R129 


E4 






R33 


C5 


R130 


F2 






R34 


C5 


R131 


02 






R35 


C2 


R132 


F2 






R36 


C2 


R133 


F3 






H37 


C2 


R134 


F2 






R38 


C2 


R135 


F3 






R39 


C2 


R136 


F3 






R41 


B4 


R137 


E4 






R42 


B4 


R136 


F3 






R43 


B4 


R139 


F4 






R45 


B4 


R140 


04 






R46 


B4 


R141 


F2 






R47 


83 


R143 


04 






R48 


62 


R144 


04 






RSI 


C4 


R14S 


H3 






R53 


83 


R146 


03 






RS6 


83 


R147 


04 






R61 


03 


R148 


03 






R62 


03 


R149 


03 






R64 


03 


R1S1 


04 






R65 


03 


R1S2 


04 






R66 


F2 


R154 


04 






R69 


E2 


R155 


J3 








CR73 E2 
C 
C 

CR95 E3 
C 

CR103 H2 
CR105 U3 
CR106 H2 
CR107 Q2 



CR109 


02 


CR115 


02 


CR131 


02 


CR132 


03 


CR134 


F3 


CR142 


04 


CR149 


03 


CR1S2 


04 


CR172 


05 


CR1B1 


HS 


CRIBS 


J5 


CR191 


HS 


DS136 


F4 


J11 


C6 


J31 


82 


J33 


82 


J162 


H4 


J169 


J4 


K30-S1 


C3 


K30 

K31-S1 


C3 

C4 


K31 


C4 


K32-S1 


C3 


K32 


C3 


K70-S1 


02 


K70 


02 


K71-S1 


E2 


K71 


E2 


K60-S1 


04 


K60 


04 


L33 


C5 


L36 


C2 


L36 


C2 


LI 29 


F4 


LI 86 


J5 


LI 69 


US 


L814 


K2 


L61S 


04 


P101 


K3 


PI 29 


85 


PI 36 


85 




















f<l ftAftC 



M iKTCHFACEftC 



Aie> 

?« 



CU>OD 



Cfti44 



'>VNC 
> HCW 



TO t 

OUTPUT TP 



bC VCL 

/r«o 



I »T4aiL*~ 
COMCC*4*ft«. 
vvftw tCti^C^p 
bCVCL 













7T11A 



K 



M 



N 




Detail of sfiadad area 



R327 

R326 

R024 



Ctl-KS 



0326 



R346 

c?Q328 
? R330 

0329 



fJ318 
Cfl305 , 
CB31S 



O'ii’ 



004« 



03S3 






B35fi 

C35« 

l>36i 

R364 

rH3M 



<M46 0448 



Q306 



O3o8 



P3b3 0548 



0434 



016? 



0*5JJ 



CR400 



O40«’ 04X' 



C230 



a 0556 



C263 



a: 0S4? 






CB403 



C212 0212 

B212 .« 



Oi’iJ S’ a- 



04l}4 



5 (M0« 



C2I3 



a 0230 S g 

“ ' ss-s 

- ''^^3 

Pi R221Q228R22S 

(vj <-> 

R R271 

02/2^228 C228 

ro'X7 

C273 



‘v4^4 042;; 



06>2 



CF<614 



058S 



02*2 



0534 



U41A 



<:<>4I4 



^l<4le 

qico 



•<222 

CR299 

R296 

P2t» 



C20? 



A2 TIMING 



Figure S-4. A2-Timlng circuit board asaembly. 












CIRCUIT GRID 
NUMBER COORD. 



ORCUrr GRID 
NUMBER COORD. 



CIRCUIT 

NUMBER 


GRID 

COORD. 


0328 


C2 


0329 


C2 


0342 


C2 


0344 


D2 


0382 


J2 



ORCurr OHIO 
NUMBER COORD. 



CIRCUIT GRID 
NUMBER COORD. 



CIRCUIT 

NUMBER 


GRID 

COORD. 


R556 


K4 


RS59 


K4 


RS61 


L4 


R562 


L4 


R5B5 


L3 


R567 


K4 


RS68 


LS 


R569 


K4 


RS72 


J5 


R573 


J5 


H574 


H4 


R600 


N2 


R601 


N2 


R602 


N2 


R803 


M2 


R724 


M2 


R734 


L2 


R821 


L5 


R823 


M3 


R824 


B2 


R826 


MS 


R827 


L5 


T400 


N3 


T446 


M2 


US12 


J4 


U602 


N2 




C8^3 M3 




VR219 B4 
VR299 E5 






































TIM5/0 v; 



C?24 

.001 



k23 A2 RI234 



A1 









BBS 












^H||H^HH| 













CIRCUIT 

NUMBER 


GRID 

COORD. 


CIRCUIT 

NUMBER 


GRID 

COORD. 


ciRCurr 

NUMBER 


GRID 

COORD. 


CIRCUIT 

NUMBER 


GRID 

COORD. 


-15 V 


C3 


CR667 


02 


R583 


C4 


R691 


H3 


-50 V 


C3 


CR671 


E2 


RS84 


03 


R693 


H3 


+ 1SV 


C3 


CR672 


F3 


R56S 


03 


R694 


H3 


+ 5V 


C2 


CR682 


F3 


R566 


E2 


H714 


L3 


+ 50V 


C2 


CRB07 


H3 


R5B7 


03 


R807 


H3 










R588 


C3 






AA 


K4 


0 


D2 


R591 


C3 


T650 


03 


AE 


L2 






R592 


03 






AF 


L3 


P 


F2 


R593 


C3 


TP572 


03 


AO 


L3 






R594 


03 


TP592 


02 






01 


B2 


R596 


C2 


TP612 


K3 


BA 


C2 


02 


B3 


R606 


J3 


TP624 


J3 


Be 


C3 


03 


B3 


R611 


K3 


TP636 


04 


BC 


C3 


04 


B3 


R612 


K3 


TP656 


F3 


8D 


C4 


05 


B3 


R613 


L3 


TP658 


E3 


BE 


03 


06 


B4 


R614 


K3 


TP664 


E3 


BF 


04 


08 


B5 


R615 


L3 






BO 


03 


0370 


03 


R616 


L3 


U572 


E3 


BH 


E4 


0506 


H3 


R616 


L4 


U 


H3 


Bl 


F3 


0532 


02 


R619 


L3 






BJ 


F4 


0606 


J2 


R621 


K3 


V 


K2 


BK 


F4 


0612 


K3 


ne22 


K3 






BL 


03 


0616 


L3 


R623 


K3 


W 


K3 


BM 


02 


0618 


L3 


R624 


J2 






BN 


04 


0620 


K3 


R625 


J3 






BO 


H3 


0622 


J3 


R626 


J3 






BP 


H3 


0626 


J3 


R626 


H3 






BO 


H3 


0634 


K3 


R629 


J3 






BR 


L3 


0636 


L3 


R630 


K4 






BT 


C4 


0644 


H2 


R631 


J3 






BU 


B4 


0650 


03 


R632 


K4 






BV 


84 


0652 


F3 


R633 


L4 






BX 


B4 


0652 


03 


R634 


K3 






BY 


B3 


0654 


F2 


R636 


H4 










0656 


02 


R641 


H3 






Cl 


B4 


0656 


F2 


R642 


H3 






C2 


B3 


0662 


H2 


R644 


04 






ce 


BS 


0664 


J3 


R645 


03 






C592 


C3 


0668 


E2 


R646 


03 






C594 


02 


0670 


E2 


R647 


F3 






cei 9 


L3 


0674 


E3 


R650 


03 






C620 


K3 


0694 


H3 


R651 


03 






C624 


J2 


0714 


L2 


R658 


E3 






C625 


J3 






R662 


H2 






C62B 


J3 


R 


F4 


R663 


J3 






C630 


J4 


fli 


B3 


R664 


J3 






C631 


J3 


R2 


83 


R665 


K3 






C636 


K4 


R3 


BS 


R666 


K3 






C654 


F2 


R4 


84 


R667 


E2 






C674 


E2 


RS 


B4 


R66B 


02 






C«75 


E3 


R6 


BS 


R669 


F2 










R7 


B4 


R670 


F2 






CR4 


B4 


R8 


B4 


R671 


F3 






CR5 


B4 


R9 


B3 


R672 


E3 






CRS91 


C3 


R20 


C4 


R673 


E4 






CR595 


C3 


R370 


03 


R674 


E3 






CR596 


B2 


R504 


H3 


R675 


E3 






CR621 


K3 


RS05 


H3 


R676 


F3 






CR622 


K3 


R571 


03 


R677 


F3 






CR627 


J3 


R574 


03 


R662 


E3 






CR631 


J3 


R576 


03 


R6B3 


04 






CR636 


L3 


R577 


03 


R684 


E3 






CR650 


03 


R561 


C3 


R686 


F3 






CR656 


03 


R582 


C3 


R667 


E3 



















SLEWINC, RAMP (, RT MUtTWlBRMCR 










CIRCUIT 

NUMBER 


GRID 

COORD. 


CIRCUIT 

NUMBER 


GRID 

COORD, 


C100A 


t 


R649 


H3 


C100B 


t 


R678 


E3 


C290A 


L5 


R681 


E3 


C290C 


L5 


R685 


B5 


C290D 


K5 


R741 


B1 


C290E 


L6 I 


R742 


Cl 


C318A 


t 


R744 


M2 


C316B 


t 


R745 


M2 


C318C 


t I 


R747 


M2 


C802 


C3 ■ 


R748 


M2 


C803 


C4 


R751 


G5 


C804 


B3 


R752 


G5 


C822 


B3 


R754 


G5 


C825 


C4 ! 


R755 


G5 






R756 


Cl 


L802 


C3 


R759 


E3 


L803 


B5 


R761 


B1 


L804 


C3 


R762 


B1 






R764 


B1 


R318 


M3 


R765 


B1 


R530 


D4 


R766 


B1 


R580A 


J3 


R771 


B5 


R580B 


J3 






R580C 


K3 


S530A 


H4 


R580D 


J3 


S530B 


M4 


R648 


G3 


S531 


E4 



t Located on back of board. 




reoM eisb 









iNveftTco 

CObLtCTCO 

/i 






^*TK COKTROL. 

rpoM 

COLbCCTOR 









DblvC TO >•^0'. 



C«4I4 



bl^V 

;dcpl) » 



T19MSMOP.Y 



ST^bRT CoRRfeCTlOH 
MCMdPl.Y 



■ ■ r 




J_ 


B 4 I '^5 




r” 



SO-' 

I'Or.Ov »•' » 



N o 7 r o : 

• .« «00 crj oj» *Jr^*AOa«r» ^€€ 

*^.t.€ADlCS$ ZA9AX.I'09% 



COmKmBtn NUMBER eUMPl.£ 




® 



Static &aftsrt»ve Dawicas 
w 5«V'k 









Ext Trig 
S ns/DIV 



s 


) ir 


V/OIV 






Sm/DIV 






















_J 




_ 
















u 






i 




r 








r~ 




7 








d 












I 






■III 









































Ext Trig 
S ns/DIV 




Ext Trig 
5 ns/DIV 




Ext Trig 
S ns/DIV 




200 mV^IV 




5 wo 


V 
































J 
























_J 






■ 


r 






■n 


5 


n 








1 


r 








r^E 




































L_ 











Ext Trig 
5 ns/DIV 










TOP l-e^T SIDE 



-(V/MEN VIEWED PROM 7TN FRONT MMEL}- 



CH I 






RE<kR OF 7TI1 
(nVED SHOE) 

J«>4I 



BOTTOM 
EDGE OF 
CONNECTOR 



I S 3 




TRIGGER FROM ADJACENT TSU 



INT TRIGGER 



7 S <3 






> 






TO EMITTER Q3« 
TWRU R^S . 






TRIGGER FROM LEFT-HAND 7SII 



to II 12 



13 14 IS 









TO EMITTER Q3b 
THRO R3fe 



SAMPLING DRIVE TO 



ty LETTERS 







2B / 

”i 

22 '< 

X — 

'‘t 

::'t 



lb 17 la 






ADJACENT 7SII 




FROM COLLECTOR ©344 






SAMPLING DRIVE TO 
LETT-HAND 7SH 



FROM COLLECTOR 0342 






FRONT OF 7TI1 



AlO COMMUTATOR BOARO 



ITllA SAMPLING SWEEP UNIT 



G176-1SG 



OUTPUT CONNECTORS <3Q 



12 < ^ 

u4 

•h 

r 

fc 



COLUMN CURRENT 
+ SV 



ROW CURRENT ^ 



»&V 



8 

lO 



WORD 
> SCAN 
LINES 



WORD 
SCAN -< 
LINES 






+SOV 
+ ISV 

BLANICING FROM SI ^ 
MAINFRAME MODE FROM 

LIGHTS COMMON 



-SOV 

-ISV 



+ SIG OUT FROM Rlo7fe 

+ SV (LIGHTS) 

+ SV 






-$IG OUT FROM RbSb^^ 
+ ISV 



R771 

4.7K 



CHAMMEU switch SIGNAL 



' R^as 

lk_ 



HOLOOFF FROM at - 



<3> 



FROM EMITTER QIRb <|> 

BLANKING FROM COLLECTORS OF Q244 <^,QG70 ^ 
AND TO BASfe OF ^ ^ 



•TOP RIGHT SIDE 

I” 





T 

1” 

T' 

y° 

T 

r 

T 



I” 

3-^j- 

>1’ 

H- 

I' 

: 



^^KTlAL^4JNTER»C^a*|^ 





7T11A. SAMPLING SWEEP UNIT 



tn4-«y7 




VOLTAGE DISTRIBUTION $ DECOUPLING <(^ 













ro 




8176-125 



Rindom 

Tlmkig 

R270 



Slow Timing 
R266 



310 


C3 




z 





Mtmoiy Oata 


Rata Sarvo 




FoM Timing 


Bal 

Been 


Zaro 

OAAft TfS 


■KIOVAdj 



Rgura 8>6. Location of Timing adjuatmonts. 








Junction of 
RU-RM 



Junction of 
it»4-Raa 




RM 



Pis 




Stub Zoro 
R139 



Arming Bio* Output Biao 
R145 R155 



eife-i26 



8-9. Location of TViggef adjuttmonta. 





Section 9 - TTtlA 



REPLACEABLE 
MECHANICAL PARTS 



PARTS ORDERING INFORMATION 

Replacaineni part* are availabte from or througn your local 
Taktronii. Inc field Office or rapresenlaiive. 

Changes to Tektronix instruments are sometimes made to 
accommodate improved components as they become available, 
and to give you the benefit of the latest circuit improvements 
developed In our engineering department It is therefore 
important, when ordering parts, to include Ihe following 
information In your order Part number, instrument type or 
number, serial number, end modification number if applicable 

If a part you have ordered has been replaced with a new or 
improved part, your local Tektronix. Inc. Field Office or 
representstive will contact you concerning any change in part 
number. 

Change information, If any. is located at the rear of this 
manual 

ITEM NAME 

In the Parts List, an Item Name is separated from the 
description by a colon (:). Because of space limitations, an Item 
Name may sometimes appear as incomplete. For further Item 
Name identification, the U.S. Federal Cataloging Handbook H6-1 
can be utilised where possible. 

FIGURE AND INDEX NUMBERS 

Items in this section are referenced by figure and index 
numbers to the illustrations 



INDENTATION SYSTEM 

This mechanical parts list is indented to indicate item 
relationships. Following is an example of the indentation system 
used in the description column 

1 2 3 4 S Name i Oescnplion 

AsstmOly and'or Compongni 

Aiuching parts tor Assembly anO Of Component 
"-6N0 ATTACHING PABTS"" 

Oefsif Part of Assembly anp/or Component 
Arrecfirng parts for Detail Pan 

— 'eHO ATTACHING PABTS"" 

Parts Of Oerarf Pan 

Atiacfiing parts tor Parts Of Oeraif Part 
•—END ATTACHING PARTS"" 

Attaching Parts always appear in the same indentation as 
the Item it mounts, while the detail parts are indented to the right. 
Indented items are part of. and included with, the next higher 
indentation. 



Attaching part* must be purchased ssperalely, unless otherwise 
specified. 



ABBREVIATIONS 





INCH 


ElCTRN 


ELECTRON 


IN 


INCH 


SE 


SINGLE END 


t 


NUMBER Size 


ELEC 


ELECTRICAL 


INCANO 


INCANDESCENT 


SECT 


SECTION 


ACTR 


ACTUATOR 


elctlt 


ELECTROLYTIC 


INSUL 


INSULATOR 


SEMICOND 


SEMICONDUCTOR 


AOPTR 


ADAPTER 


ELEM 


ELEMENT 


intl 


INTERNAL 


SHLD 


SHIELD 


ALIGN 


ALIGNMENT 


ERL 


ELECTRICAL PARTS LIST 


lphldr 


LAMPHOLDER 


SHLOR 


SHOULDERED 


AL 


ALUMINUM 


SORT 


EQUIPMENT 


MACH 


MACHINE 


8KT 


SOCKET 


ASSEM 


ASSEMBLED 


EXT 


EXTERNAL 


MECH 


MECHANICAL 


SL 


SLIDE 


ASST 


ASSEMBLY 


riL 


FILLISTER HEAD 


MTQ 


MOUNTING 


SLFLKG 


SELF-LOCKING 


ATTEN 


ATTENUATOR 


FLEX 


FLEXIBLE 


NIP 


NIPPLE 


SLVG 


SLEEVING 


AWG 


AMERICAN WIRE GAGE 


FLH 


Flat head 


NON WIRE 


NOT WIRE WOUND 


SPR 


SPRING 


BO 


BOARD 


fltr 


Filter 


OSD 


ORDER BY DESCRIPTION 


SO 


SQUARE 


BBKT 


BRACKET 


FR 


FRAME O' FRONT 


00 


OUTSIDE DIAMETER 


SST 


STAINLESS STEEL 


BBS 


BRASS 


FSTNR 


FASTENER 


OVH 


OVAL HEAD 


STL 


STEEL 


BBZ 


BRONZE 


FT 


FOOT 


PHBRZ 


PHOSPHOR BRONZE 


SW 


SWITCH 


SSHG 


BUSHING 


FXO 


FIXED 


PL 


PLAIN 01 PLATE 


T 


TUBE 


CAB 


CABINET 


GSKT 


GASKET 


PLSTC 


PLASTIC 


TERM 


TERMINAL 


CAP 


CAPACITOR 


HOL 


HANDLE 


PN 


PART NUMBER 


TMD 


THREAD 


CEP 


CERAMIC 


HEX 


HEXAGON 


PNH 


PAN HEAD 


THK 


THICK 


CHAS 


CHASSIS 


HEX HO 


HEXAGONAL HEAD 


PWR 


POWER 


TNSN 


TENSION 


CKT 


Circuit 


HEX SOC 


HEXAGONAL SOCKET 


RCPT 


RECEPTACLE 


TPC 


TAPPING 


COMP 


COMPOSITION 


MLCPS 


HELICAL COMPRESSION 


RES 


RESISTOR 


TRH 


TRUSS HEAD 


CONN 


CONNECTOR 


HLEXT 


HELICAL EXTENSION 


RGO 


RIGID 


V 


VOLTAGE 


COV 


COVER 


HV 


HIGH VOLTAGE 


BLF 


RELIEF 


VAR 


VARIABLE 


CPlG 


COUPLING 


IC 


INTEGRATED CIRCUIT 


RTNH 


RETAINER 


W 


WITH 


CRT 


CATHODE RAT TUBE 


10 


INSIDE DIAMETER 


SCH 


SOCKET HEAD 


WSmR 


WASHER 


OEG 


DEGREE 


lOENT 


IDENTIFICATION 


SCOPE 


OSCILLOSCOPE 


XFMR 


TRANSFORMER 


DWB 


DRAWER 


IMPLR 


IMPELLER 


SCR 


SCREW 


XSTB 


TRANSISTOR 
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ft«plac«abte Mochanical Parts - 7T11A 



CROSS INDEX - MFR. CODE NUMBER TO MANUFACTURER 

Mfr. 



Cod* 


Manufacturar 


Addr*aa 


Citv. Stat*. 7iD Cod* 


00779 


QHP INC 


P 0 80X 3608 


HARRISBURG PA 17105 


01121 


0ULEM-8M0LEY CO 


1201 SOUTH 2ND ST 


HUNAUMEE HI 53206 


09922 


8URNDY COflP 


RICMAROS OVE 


NORNALX CT 06852 


12697 


CIMOSTOT MFC CO INC 


LONER NASHINGTON ST 


OOVER NH 03820 


16179 


OMNI SPECTRA CORP 
HICROMVC COMPONOa OlV 


21 CONTINENTAL BLVD 


MERRIMACK NH 03056 


18203 


EMEIMW MICRONflVE CO 


SKYLINE ORIVE 


NONTVILLE NJ 07065 


22526 


OU PONT e I OE NEMOURS AND CO INC 
OU PONT CONNECTOR SYSTEMS 


30 HUNTER UWE 


CAMP HILL PA 17011 


22S99 


MtEROCE CORP ESNO OIV 


15201 eURSONM BLVD SUITE C 


VON NUYS CA 91611 


26931 


SPECIALTY COWECTOfi CO INC 


2620 EWRESS PLACE 
P 0 BOX 0 


GREENNOOO IN 66162 


26805 


OMNI SPECTRA INC 
MICRONOVE COWECTOR OIV 


160 FOURTH OVE 


NALTHOM MA 02156 


56870 


SPS TEQMOLOGIES INC 


HIGHLAND AVE 


JENKINTONN PA 19066 


73763 


FISCHER SPECIAL MFC CO 


666 MORGAN ST 


CINCIMUTI OH 65206 


76868 


AMPHENOL 
R F OPERATIONS 
ON ALLIED CO 


33 E FRONMLIN ST 


OONBURT a 06810 


77900 


SHOKEPROOF 

OIV OF ILLINOIS TOOL NORMS 


SAINT CHARLES RO 


ELGIN IL 60120 


78189 


ILLINOIS TOOL NORMS INC 
SHAMEPROOF OIVtSION 


ST CHARLES ROOD 


ELGIN IL 60120 


79138 


NOIOES MOHINOOfi INC 


67-16 OUSTEL PLACE 


LONG ISLAND CITY NY 11101 


80009 


TEMTRONIX INC 


6900 S N GRIFFITH OR 
P 0 SOX 500 


BEAVERTON OR 97077 


83385 


HICROOOT MANUFACTURING INC 
GREER-CENTRAL OIV 


3221 N BIG BEAVER RO 


TROY HI 68098 


83686 


ELCO IICUSTRIES INC 


1101 SANUELSOH RO 


ROCKFORD IL 61101 


86928 


SEASTROH HFG CO INC 


701 SONORA OVE 


GLENDALE CO 91201 


90686 


ITT SURPRENONT OIV 


172 STERLING ST 


CLINTON HO 01510 


93907 


TEXTRON INC 
CONCAR OIV 


600 18TH AVE 


ROQCFORO IL 61101 


98291 


SEALEaRO CORP 


225 HOYT 


HAMARONECK NY 10566 


TK0392 


NORTWEST FASTENER SOLES INC 


7923 SN CIRRUS DRIVE 


BEAVERTON OR 97005 


TKD635 


LEMIS SCREN CO 


6116 S PEORIA 


CHICAGO IL 60609 


TK051B 


SUTCO MONUFACTUfilNG CO 


1819 SOUTH CENTRAL BOY 37 


KEN NO 9«>31 
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Replaceable Mechanical Parts - 7T11A 



Fig. « 



InPex 


Tektronix 


Sersal/Asaembly No. 






Mfr. 




No. 


Part No. 


Etfective Dscont 


K7I 




Code 


Mtr Part No. 


1-1 


366-1064-00 




1 


KN08:GY .0.096 (0 X 0.392 00 X 0.466 


80009 


366-1064-00 




213-01S3-00 




1 


.S€TSCREM:5-40 X 0.125.STL 


TK0392 ORDER BY OESCR 


-2 


366-1148-01 




1 


im06:GY.0.16 ID X 0.706 00 X 0.6 H 


80009 


366-1148-01 




213-0153-00 




2 


.SeTSC6Ot:S-40 X 0.125, STL 


TK0392 


ORDER BY OESCR 


-3 


366-1183-00 




1 


KN0e:CY,Q.08 ID X 0.392 00 X 0.4 H 


80009 


366-1183-00 




213-0725-00 




1 


.serscRE>t:3-4e x 0.094 ,stl 


56678 


ORDER BY OESCR 


•A 


366-1101-00 




1 


KN08:6Y ,0.127 10 X 0.706 00 X 0.6 H 


80009 


366-1101-00 




213-0153-00 




1 


.SeTSCROI:5-40 X 0.125, STL 


TK0392 ORDER BY OESCR 


-5 


366-1168-00 




1 


KM08:aa).0.084 ID X 0.392 00 X 0.4 H 


80009 


366-1160-00 




213-0153-00 




1 


.SETSCBOt:5-40 X 0.12S,STL 


TK0392 ORDER BY OESCR 


-6 


366-1258-00 




1 


IEN0e:GY .0.252 ID X 0.706 00 X 0.74 H 


60009 


366-1258-00 




213-0153-00 




2 


.SETSCREM:S-40 X 0.12S.STL 


TK0392 


ORDER BY OESCR 


•7 


358-0414-00 




1 


60SHINC,Sl^EVE:0.12S 10 X 0.312 00 X 0.21 L 


80009 


358-0414-00 


-8 


200-1011-01 




1 


COP.KN08:010L MINOOH 


80009 


200-1011-01 


-9 


366-1204-00 




1 


na0:6Y,50MS-50NS,0.2S2 10 X 0.452 00 


80009 


366-1204-00 




213-0153-00 




2 


.SETSCRO1:S-40 X 0.125,STL 


TK0392 ORDER BY OESCR 


•10 


331-0255-00 




1 


.01AL,SCALE:W(0 TIHE/OIV SCQLE 


80009 


331-0255-00 


-11 


366-1109-00 




1 


XM08:GY ,0.127 10 X 0.5 00 X 0.531 


60009 


366-1189-00 




213-0153-00 




2 


.SETSCR9l:5-40 X 0.125.STL 


TKQ392 ORDER 6Y OESCR 


-12 


366-1056-48 




1 


nOB:GIMT,7T1ia 


80009 


366-1058-48 


-13 


214-1095-00 




1 


PIN,SPR1NG:0.187 L X 0.094 00. STL, CO PL 


22599 


52-022-094-0187 


-« 


105-0076-04 




1 


RCLEQSE eaR,LCH:PLUG-IN UNIT 


80009 


105-0076-04 


-IS 


214-1280-00 




1 


SPRING ,HLCPS:0. 14 00 X 1.126 L.TNIST LOOP 


60009 


214-1280-00 


-16 


358-0301-02 




2 


BUSHING ,SLEEVE:0. 16 10 X 0.205 00 


80009 


358-0301-02 


-17 






1 


RES.vaR,N0»M:PNL.(2)10K 0HN,20X,0.SM 
(SEE R570 REPL) 

(OnOCHINC PORTS) 






-10 


210-0583-00 




1 


NUT,PUIIN,H£X:0.2S-32 X 0.312, BRS CO PL 


73743 


2X-20319-402 


-19 


210-0046-00 




2 


H0SHER.L0CK:0.261 ID.INTL.O.OIO THK.STL 
(OC OTTOCHING PORTS) 


77900 


1214-05-00 -0541C 


-20 






2 


RESISTOR ,V0R: 

(SEE R70,R610 REPL) 
(OTTOCHING PORTS) 






-21 


210-0583-00 




2 


HUT ,PU»N.HEX:0. 25-32 X 0.312,BR5 CO PL 


73743 


2X-20319-402 


-22 


210-0223-01 




2 


TERH1N0L,LUG:0.26 IO.LjOCKING.BRS TINNED 
(90 OTTOCHING PORTS) 

D^CICTAD \/AD* 


86928 


ORDER BY OESCR 


40 






c 


KL9 1 9 1 UH , VHK • 














(SEE 0679 ,0680 REPL) 
(OnOCHING PORTS) 






-2« 


358-0409-00 




2 


BSHG.HOCH T)«:0. 25-32 X 0.159 10,0.247 L 


80009 


358-0409-00 


-2S 


210-0046-00 




4 


KOSHER, LOCK:0. 261 lO.INTL.O.OlB THK.STL 


77900 


1214-05-00-0 541C 


-26 


210-0471-00 




2 


HUT,SLEEV£:0.25-32 X 0.594 L X 0.312 HEX.OL 
(ENO OTTOCHING PORTS) 


80009 


210-0471-00 


-27 


131-0779-00 




2 


JOCK,TIP:U/N 0.08 00 TEST POINT 


98291 


0168010000208 


-20 


352-0216-00 




1 


HOtOER.TIP J0CK:(2)J0CKS,810CK OELRIN 
(OTTOCHING PORTS) 


80009 


352-0216-00 


-29 


213-0012-00 




1 


SCREH,TPG,TC:4-40 X 0.375.TYPE T.FIH 100 
DEG, STL 


83365 


ORDER BY OESCR 


-30 


210-0413-00 




1 


NUT. PUkIN,HEX:0. 375-32 X O.S,8RS CO PL 


73743 


3145-402 


-31 


210-0992-00 




1 


KOSHER. FLAT:0. 255 10 X 0.437 00 X 0.01 
(ENO OTTOCHING PORTS) 


80009 


210-0992-00 


-32 


175-1154-00 




1 


COBLE 0SSY.RP:50 OHM COOX,3.5 L 
(J10 TO 02U11) 


80009 


175-1154-00 




175-0060-00 




OR 


.C08LE.RF:50 OHM COOX N/GROY VINYL 


90484 


72S9RG174Q/U 


-33 

-34 


131-0165-00 




1 

1 


. COW , PLUG . ELEC : RF . FEMOLE 
.CWN, PLUG, ELEC:3HH, HOLE 


74866 


27-1 


















. (PORT OF COBLE OSSEMBLY) 






-35 


131-0850-00 




1 


C0W,FEEDTH8U:3MH FEMOLE £0 ENO 
(OTTOCHING PORTS) 


26805 


2084-5059-02 


-36 


220-0531-02 




1 


NUT. PU)IN,HEX:0. 25-36 X 0.312 HEX.8RS HP 


80009 


220-0531-02 


-37 


210-0046-00 




1 


NOSH0t,lOCK:O.261 tO,INTL,0.018 THK.STL 
(ENO OTTOCHING PORTS) 


77900 


1214-05-00-0541C 


-38 


196-2002-00 




1 


HIRE SET, ELEC; 
(J190 TO 02J189) 


60009 


190-2002-00 


-39 


131-0155-00 




1 


. COW , PLUG , ELEC ;RF . FE)MLE 


74668 


27-1 


-40 


131-0579-00 




1 


.COW.RCPT.ELEC:MIHTR BOYONET.MOLE 


24931 


38JS106-1 


-41 


333-1234-00 




1 


PQNEL, FRONT: 


80009 


333-1234-00 
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Replaceable Mechanical Parts ~ 7T11A 



FiQ. 8 
Index 


Tektronix 


Serial/Assembly No. 






Mfr. 




Na 


Part No 










Mtr. Part No. 


1-02 

-03 


348-0235-00 




2 

1 


SHUI GSn,ELEX:FlN6£S TYPE, 0.734 1 
CIRCUIT 80 QSSYiRWOOM SEOUENCE SM 
(SEE H REPU 


92101 


ORDER BY OESCR 














(OnKMtNC PARTS) 


-04 


211-0156-00 




1 

4 


SCREN,MKHINE:1-72 X 0.2S0,FU4,82 DEC, STL 
(EW ATTACHING PARTS) 
rtontiT nn accv'Cinor cv 


93907 


ORDER BY OESCR 








1 


(SEE A8 REPL) 
(AnOCHING PORTS) 






-06 

-■«9 


211-0156-00 




1 

4 


SCREH,MACHINE:1-72 X 0.2S0,FU4,82 DEG.STL 

(EM ATTACHING PORTS) 

riDTiifT Bfl Accv-mrinrD ^ 


93907 


ORDER BY OESCR 








1 


wiRWwM OU Md9TtlKlVUV iOTrwiritll 9fl 

(SEE OS REPL) 

(OnOCMING PORTS) 






-08 


211-0156-00 




1 

4 


SCSEM.N0CHINE:1-72 X 0.2SO,FIH,B2 DEC, STL 

(SO ATTACHING PORTS) 

riDDiiT an BCCv-TDican cnnorr cm 


93907 


ORDER BY OESCR 








1 


WlKwlI OV 14991 • iKivolCX 9U\IRCC an 

(SEE 06 RS>L) 

(OnOCMING PORTS) 






-60 


211-0156-00 




2 

4 


SCREH,NDCHlHE:1-72 X 0.2SO,FUI,82 DEG, STL 
(SO OnOCHlNG POSTS) 
rtonitT nn sccv-croN cm 


93907 


ORDER BY OESCR 








1 


VMwve 1 OU M99T*aCMI4 afl 

(SEE 07 R9L) 

(ATTACHING PARTS) 






-62 


211-0156-00 




2 


SCREH,N0CHINE:1-72 X 0.250, FUI,B2 DEG.STL 
(EM OnOCHlNC PORTS) 


93907 


ORDER BY OESCR 


-53 


302-0199-00 




1 


INSULATOR, FIUltSlDE PONEL.HYLAR 


80009 


342-0199-00 


-50 


210-0013-00 




1 


NUT,PlAlN,H£X:0.375-32 X 0.5,8RS CD PL 


73743 


3145-402 


-55 


386-1007-22 




1 


SUePONEL, FRONT: 
(OnOCHlNG PARTS) 


80009 


386-1447-22 


-56 

_jC7 


213-0793-00 




0 

4 


SCREH,TPG,TF:6-32 X 0.0375,TAPTITE,FIl>l 

(EM ATTACHING PARTS) 

rtaniiT an ficcv-rmaaiTBTnD cm ciycn 


83486 


239-006-406043 


•Of 






1 


WiKvVl 1 PU M99 1 • UUWU 1 H 1 wK an riACU 

(SEE 010 REPL) 

(OnOCHING PORTS) 






-58 


211-0112-00 




3 


.SCREN,H0CHINE:2-56 X 0.375, FIX, 100 DEG, STL 


TK043S ORDER BY OESCR 


-59 


210-0005-00 




3 


.NUT,PlAIN,HEX:2-56 X 0.188,6RS CO PL 


73743 


12157-50 


-60 


210-0001-00 




3 


.HASHER, L0CK:I2 INTL,0.013 TMC.STL 
.(EM OnOCHlNG PARTS) 


77900 


1202-00-00-0541C 


-61 


179-1563-00 




1 


.HIRING HORNESS:C(»MUTOTOR 
.(A10 TO A3J31,J33,02J342,J344) 


B0009 


179-1563-00 


•62 


200-0010-00 




1 


.BODY H0LF,C0NN:ST0T10NARY 


80009 


204-0410-00 


-63 


210-0223-00 




3 


TERMINAL, LUG:0. 26 10, LOCKING ,BSZ TIN PL 


86928 


5441-37 


-64 


105-0075-00 




1 


BOLT, LATCH: 


80009 


105-0075-00 


-65 


210-1050-00 




1 


SPRING, FLAT:0. 825 X 0.322,SST 


M009 


214-1054-00 


-66 


426-0499-09 




1 


FR SECT,PLUG-IN:80TT0H 
(ATTOCHIHC PORTS) 


80009 


426-0499-09 


-67 


211-0038-00 




3 


SCSEH,HOCHINE:4-00 X 0.312,FLH,100 DEC 


TK0435 ORDER BY OESCR 


-68 


210-0586-00 




3 


NUT,PL,ASSEM H0:4-00 X 0.25 ,STL CO PL 


7B189 


211-041800-00 


-69 


211-0105-00 




3 


SCfiEH,HACHlN£;0-40 X 0.188,FIH,100 DEC 


TK0435 ORDER BY OESCR 








1 


(SO ATTACHING PORTS) 
rioniiT an accv-TDiRcn 






*U 






T OP Haai ■ IKaWICH 

(SEE A3 REPL) 






-71 


136-0252-07 




16 


.SOCKET ,P1N C0IM:N/0 DIMPLE 


22526 


75060-012 


-72 


131-0265-00 




5 


.COM,RCPT.ELEC:MINTR,CKT 60 HT0,H0LE 


9B291 


051-053-0000 


-73 


210-0707-00 




2 


.EYELET ,HETALL1C:0. 089 OD X 0.093 L 


12697 


ORDER BY OESCR 


-70 


300-0216-00 




1 


.CLIP,ELECTRIC0L:01O0E GROUND, CU BE GOLD PL 


80009 


344-0216-00 


-75 


352-0213-00 




1 


.HOLDER, COAX CO:HORIZ CKT BO MT.OELJUN 


00009 


362-0213-00 


-76 


361-0305-00 




5 


. SPACER, 5LEEVE:0. 563 L X 0.105 I0,BRS 


80009 


361-0305-00 


-77 


210-0579-00 




1 


.TERM, TEST P0INT:8RS CO PL 


80009 


214-0579-00 


-78 


211-0155-00 




0 


.SCREM,EXT RLV:4-40 X 0.37S,PNH,SST,P0Z 


B0009 


211-0155-00 


-79 


361-0301-00 




0 


. SPACER, POST:0. 198 L H/4-40 THO ONE EM 


80009 


361-0301-00 


-80 


386-1680-00 




1 


.PIATE,RETOINING:OLUMINLM 
(OnOCHING PARTS) 


80009 


386-1680-00 


-81 


211-0513-00 




2 


.SCREM,H0CH(NE;6-32 X 0.62S,PNH,STL 


93907 


880-00032-003 


-82 


210-0057-00 




2 


.NUT,PL,OSSDI HO:6-32 X 0.312, STL CO PL 


78189 


511-061B00-00 



(00 OTTSCHINC POSTS) 
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Replaceable Mechanical Parts - 7T11A 



Pig . A 

Index 

No 


Tektronix 
Part No. 


Serial/Asaembly No. 
Effective Oaeont 


Otw 


12345 Name S DeseriDtion 


Mfr. 

Code 


Mfr Part No . 


1-63 


166-0222-00 




2 


.SLEEVE, COP. :0. 187 10 X 0.225 00 X 0.325 L. 


80009 


166-0222-00 










.BAS DtBOLOr PL 








196-2718-00 




1 


.NIAE SET, ELEC: 


80009 


198-2718-00 










.(030140 TO 030151) 






-64 


— 




1 


ClOCUn 80 0SSY:T1H1NG 














(SEE 02 OEPL) 






-8S 


210-0707-00 




1 


.EYELET,HETOLL1C:0.069 00 X 0.093 L 


12697 


OROER BY DESCR 


-66 


131-0265-00 




2 


.C0m.BCPT,£LEC:HlNT6,CKT 80 HTO.MLE 


96291 


051-053-0000 


-07 


136-0729-00 




1 


• SKT.PL-IH £L£X:mCR0CXT.16 CONTACT 


09922 


0ILB16P-108T 


-88 


136-0252-07 




49 


.SOCKET .PIN C0tM;N/0 DIMPLE 


22526 


76060-012 


-69 


136-0263-07 




48 


.SOCKET .PIN TEm:U/M 0.025 SO PIN 


22526 


OAOER BY OESCR 




198-2717-00 




1 


.NIBE SCT.ELEC: 


80009 


198-2717-00 










.(02A211 TO 03J162) 






-90 


220-056HW 




4 


Mn,Pi;>IN,HEX;10-32 X 0.25 HEX,80S HP 


73743 


16477-104 




334-3448-00 




1 


MOCKER, t0ENT:M00KED NOTICE 


80009 


334-3448-00 


-91 


— 




1 


CIRCUIT 80 0SST:1NTERP0CE 














(SEE 04 REAL) 






-92 


351-0166-00 




3 


.POST.CKT 80 HTG:0.84 L X 0.25 00 .BAS 


60009 


351-0186-00 


-93 


131-0590-00 




37 


.TERMIH0L.PIN:0.71 L X 0.025 SO PH BR2 


80009 


131-0590-00 




131-0592-00 




40 


.TERMIK0L,PIN;0.88S L X 0.02S SO BAS 


80009 


131-0592-00 




131-0606-00 




14 


.TERNIN0L,PIN:Q.36S L X 0.025 BRZ GIO PL 


22526 


48283-036 




131-0665-00 




11 


.TERHIN0L,PIN:0.8B L X 0.025 S0.8AS TIN PL 


80009 


131-0665-00 


-94 


351-0155-00 




36 


. INSULATOR ,ST0F:O>6(ECT0R ,0EUMN 


8IM)09 


351-0156-00 


-95 


131-0604-O0 




41 


.CONTACT, ELEC:CKT 80 SH,SPA,CU BE 


80009 


131-0604-00 


-96 


211-0292-00 




8 


.SCR.QSSEM HSHR;4-40 X 0.29,PNH,BRS HI PL 


78169 


51-040445-01 


-97 


351-0227-00 




4 


.POST.CKT 80 MTG:0.B4 L X 0.25 OO.BRS 


80009 


351-0227-00 


-98 






1 


.OCTR OSST.COM S:SNEEP RCMGE 














.(SEE 04S5308 AS>L] 






-99 


200-0952-00 




1 


..COVER.COM SN:20 ELEME)4T5 


80009 


200-0952-00 










..(OTTOCHING PORTS) 






-100 


211-0022-00 




2 


..SCREN,HaaiINE;2-56 X Q.168.PNH.STL 


TK0435 


OROER BY DESCR 


-101 


210-0001-00 




2 


.. MOSHER, L0CK:f2 INTL, 0.013 THK.STL 


77900 


1202-00-00-0541C 










..(END OnOCHlNG PORTS) 






-102 


214-1139-02 




1 


.. SPRING, flAT:0.685 X 0.156 OJ BE GRN CLA 


80009 


214-1139-02 




214-1139-03 




1 


.. SPRING, FlAT:0. 685 X 0.156 CU BE RED CLR 


80009 


214-1139-03 


-103 


214-1127-00 




1 


..R0LLER,0ETENT:0.125 010 X 0.125.SST 


80009 


214-1127-00 


-104 


354-0219-00 




1 


.. RING, RETOINtMG:EXT. CRESCENT ,U/0 0.25 010 


79136 


5103-25-S-ZO-R 


-105 


401-0054-(M 




1 


..BEARING.COM SN:FR0NT, 


80009 


401-0054-00 


-106 


210-0405-00 




2 


..NUT.PlAIN.HEX:2-56 X 0.168.8AS CO PL 


73743 


12157-50 


-107 


384-0493-00 




1 


..SHOn,STROIGHT:3.875 L X 0.156 00 BRS.PU) 


80009 


364-0493-00 










.. HOLLOH 






-108 


105-0138-00 




1 


..OCTUOTOA.COM $N:SMEEP RONGE 


80009 


105-0138-00 


-109 


401-0068-00 




1 


..BEARING.COM SMiREOA N/SHOH RETOINER 0.83 


60009 


401-0068-00 










.. 010 COM 






-110 


210-0406-00 




4 


..NUT.PUtIN.HEX:4-40 X 0.168.BRS CO PL 


73743 


12161-50 


-111 


364-0494-00 




1 


.EXTENSION SK0FT:S.12S L X 0.125 OO.SST 


80009 


364-0494-00 


-112 






1 


.OCTR OSSY.COM S:TIME/CM 














.(SEE 04S5300 REPL) 






-113 


200-0952-00 




1 


..CDVCR.COM SH:20 ELEMENTS 


80009 


200-0952-00 










..(OnOCHING PORTS) 






-114 


211-0022-00 




2 


..SCREN.H0CMlNE:2-56 X 0.188.PNH.STL 


TK043S 


OROER BY OESCR 


-115 


210-0001-00 




2 


.. MOSHER. L0CK:I2 INTL. 0.013 THK.STL 


77900 


1202-00-00-0541C 










..(ENO OTTOCHING POATS) 






-116 


214-1139-00 




1 


.. SPRING, ELOT:0.e85 X 0.156 CU BE 610 CUI 


80009 


214-1139-00 




214-1139-03 




1 


.. SPRING. FIAT:0.68S X 0.156 CU BE RED OR 


80009 


214-1139-03 


-117 


214-1127-00 




1 


..R0LLER.0CTENT:0.12S OIQ X 0.12S.SST 


80009 


214-1127-00 


-118 


354-0390 00 




1 


..RlNG.fiET01NING:8QSIC EXT.U/0 0.375 010 


79136 


510O-37-ZO 


-119 


401-0065-00 




1 


..BEARING.COM SH;FRONT H/STOP GUlOE 


80009 


401-0065-00 


-120 


210-0405-00 




2 


.. NUT .PLAIN. HEX:2-56 X O.ISB.BRS CO PL 


73743 


12167-50 


-121 


105-0137-00 




1 


..OCTUOTOR.COM SM:TIME/CM 


80009 


105-0137-00 


-122 


401-0056-00 




1 


..BEARING.COM SH;R£0R,0.83 010 COM 


60009 


401-0056-00 


-123 


210-0406-00 




4 


..NUT.PlAIN,HEX:4-40 X 0.188 .BBS CO PL 


73743 


12161-50 


-124 


384-0348-01 




1 


.EXTENSION SH0FT:9.161 L X 0.125 STEP 00 


60009 


384-0348-01 


-125 


213-0195-00 




4 


.SETSCREM:2-56 X 0.188.STL 


TK0392 


OROER BY OESCR 


-126 


378-0051-00 




1 


.CPlfi.SHQn,FLEX;0.127 10 X 0.375 00 


60009 


376-0051-00 


-127 


384-0488-00 




1 


.EXTENSION ^n:0.7 L X 0.125 00, QL 


B0009 


364-0488-00 


-128 


214-1190-00 




1 


.CPL6, SHAFT, RG0:0. 125 00 TO 0.125 OO.OL 


B0009 


214-1190-00 
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Replaceable Mechanical Parts - 7T11A 



Fig, & 
Index 


Tektronix 


Serial/Assembly No. 






MTr. 




No. 


Part No. 


Ftfeetive Dscont 






Code 


Mfr Part Nn 


4.490 






4 














1 


t K^9 ^ V MIC 1 • T*<4k f UnH » V « 

. (SEE M9S30 BEPU 
. (SnKHINC MfiTS] 






-130 


210-0583-00 




1 


.NUT.PUkIN,HEX:0.2S-32 X 0.312, BBS CD PL 


73713 


2X-20319-102 


-131 


210-0016-00 




1 


.MSHER.L0CI(:0.261 t0,INTL,0.018 THK.STL 
.(END STTBCHINC PABTS) 


77900 


1211-«-00-0511C 


-132 


107-0803-00 




1 


.BfiOCKET.ELEC SNiBBOSS 


80009 


107-0803-00 


-133 


211-1136-00 




1 


.OCTtMTOR.SL SH:VBBIQ8L£ CAL 


80009 


211-1136-00 


-13« 


361-0180-00 




1 


.6UI0E.SU0E SN:SHITCH ACTUATOR 


80009 


351-0180-00 




198-2721-00 




1 


.HIRE SET .ELEC: 
. (MB530 TO A2) 


80009 


198-2721-00 


-135 


210-1096-00 




1 


NASHER,Krr:0.375 ID X 0.175 THK.AL.O.TS OD 


90009 


210-1096-00 


-136 


220-0537-00 




6 


NUT, PLAIN, PlATE:1-72 X 0.2 X 0.11.8RS CO PL 


TK0518 ORDER BY OESCR 










(AnoCMlHC PORTS) 






-132 

.490 


211-0292-00 




6 

4 


SCR.OSSEM NSHR:1-40 X 0.29.PNH.BRS HI PL 
(END ATTACHING PARTS) 

MuniiT an accv-innir 


78189 


51-010M5-01 








1 


WlKWIt PU 

(SEE A1 REPL) 






-139 


136-0252-07 




6 


.SOCKET .PIN C0NN:H/0 DIMPLE 


22526 


75060-012 


-110 


136-0263-07 




10 


.SOCKET .PIN TERM:U/H 0.025 SO PIN 


22526 


ORDER BY OESCR 


r111 


211-0579-00 




1 


.TERM, TEST POINTrBRS CO PL 


80009 


211-0579-00 


-112 


211-0155-00 




3 


.SCREN.EXT RLV:1-40 X 0.37S.PNH,SST,P0Z 


80009 


211-0155-00 


-113 


361-0238-00 




3 


.$PACOI.POST:0.133 L.0.2S 00 


80009 


361-0238-00 


-111 


136-0352-00 




1 


.SOCKET.PIN TESH:U/N 0.02 QIO PINS 


00779 


50162-7 


-115 


136-0729-00 




1 


.SKT,PL-IN ELEX:HICR0Cia.16 CONTACT 


09922 


0ILB16P-108T 


-116 


337-1238-01 




1 


SMIEUJ.EUC:LEFT SIDE 


80009 


337-1238-01 


-117 


211-1061-00 




1 


CONTACT. ELEC:GROUNOING.CU 8E 


80009 


211-1061-00 


-118 


126-0505-06 




1 


FR SECT.PLUG-IN:TOP 
(ATTACHING PORTS) 


80009 


126-0505-06 


-119 


211-0105-00 




3 


SCREH,N0CHINE:1-1O X 0.188, FIX. 100 DEG 


TK013S ORDER BY OESCR 










(END ATTACHING PORTS) 






-150 


337-1163-01 




1 


SHIELD, ELEC:RIGHT SIDE 


80009 


337-1163-01 


-151 


386-1102-00 




1 


P0NEL,RE0R: 
(ATTACHING PARTS) 


80009 


388-1102-00 


-162 


213-0793-00 




1 


SCREN,TPG,Tf:6-32 X 0.1375,T0PTlTE.nLH 
(EM ATTACHING POSTS) 


83186 


239-006-406043 


-153 


179-1626-01 




1 


HIRING HARNESS: INTERFACE 


80009 


179-1626-01 


-151 


352-0161-00 




1 


.HL0R,TERH C0NN:3 HIRE.BLACK 


80009 


352-0161-00 


-155 


352-0163-00 




1 


.HU}R,TERM C0IM:5 NIRE,8LACK 


80009 


362-0163-00 


-156 


131-0707-00 




25 


.CONTACT. ELEC: 22-26 DMG.BRS.CU 8E GLO PL 


22526 


17439-000 


-167 


352-0161-00 




1 


.HLOR.TERH C0NN:6 HIRE.BLACK 


80009 


352-0164-00 


-158 


131-0512-02 




11 


.CONTACT, ELEC:CIMN£CTOR,CU BE GOLD PL 


00779 


61911-1 


-159 


352-0168-00 




1 


.HIDR.TERH C0NN:10 HIRE.BLACK 


80009 


352-0168-00 
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R«p(aceab<e Mactianical Parts - 7T11A 



Fig. 4 



Indax 

No. 


ToMronix 
Pari No 


Seria(/Ass«mbly No. 
FffactivA Daeont 




1234S Nama & Dascriotion 


MFr. 

Coda 


Mfr. Part No 


2*1 


011-0059-82 




1 


OTTENUOTOR,nD:10:1 0TT94.S0 OHM.BNC 


18203 


A314-ES 


-2 


012-0057-01 




1 


CABLE QSSY.RFiSQ OHM COOX,«3.0 L 


80009 


012-0057-01 


-3 


015-1018-00 




1 


MMPTER.C0MI:3HM MOLE TO BHC FEMALE 


24931 


29JP124-1 


-A 


015-1007-00 




1 


ADAPTER, C0IM:GR-874 TO SKA HOLE 


16179 


8181-2241-00 




070-6175-00 




1 


MANUAL, TECH:SEBVICE,7T110 


80009 


070-6176-00 
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MANUAL CHANGE INFORMATION 



At Tektronix, we continually strive to keep up with latest electronic cievelopments 
by adding circuit and component Improvements to our Instruments as soon as they 
are developed and tested. 

Sometimes, due to printing and shipping requirements, we can't get these 
changes immediately into printed manuals. Hence, your manual may contain new 
change information on following pages. 

A single change may affect several sections. Since the change Information sheets 
are carried In the manual until all changes are permanently entered, some 
duplication may occur. If no such change pages appear following this page, your 
manual is correct as printed. 




